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"A veling & Porter, Ltd., 
A Rocuzstsr, Kent, 
and 72, Cannon Street, Lonpon. 
Fc STEAM ROLLERS. ROAD LOCOMOTIVES. 
“a4 STEAM CULTIVATING MACHINERY. 
| STEAM WAGONS. eee egge tt 
; CEMENT-MAKING MACHINERY. 


A. G. Meer Le 


i 
3 CULVER STREET WORKS, COLCHESTER. 
. On Apmrratty ap War Orrice Lists. 
| . ENGINES for lo Boats, Yachts, Launches. 
1 : BOILER. FEED PUMPS. 
See Advertisement, page 24, last week. 
WATER-TUBE BOILERS, 
AUTOMATIC. FEED.REGULATORS 
And Auxiliary Machinery as supplied to the 
Admiralty. Od 2179 
arine Steam Turbines 
(Parsons’ PATENT). 5045 
' JOHN SAMUEL WHITE & OOMPANY, Lrp., 
Shipbuildets and Engineers, 
East Cowzs, I. W. 
Patent uc Ash Kjector. 
of labour. No noise. Nodust. No dirt. 
20 ft. clear of vessel.—Apply, F. J. 
W R, Lrp., Naval Architects and 
= Billiter Bldgs., Billiter St., dese > = 


( Wilkinson & Sons, 


A+ KEIGHLEY, are OPEN to UNDERTAKE 
GEAR OUTTING, 4 in. to 1} in. pitch, and up 
tat diam. . Also IRON CASTINGS. Enquiries 
4181 


| = Engi gines, Suction Plants, 
%y Tests and Report 


Mire J. na M.I. Mech. nee Great 
~~ Road, Stratford. ones : East 1350; Straten’ 
Rapidising, London. 


pe Qi?! Eines 


Manufactured by 
PETTERS Lamrrep, Engineers, Yeovil. 
__ See our llustrated Advt. every alternate week. 


Rerition ‘Work Wanted, for 
capstan “and other lathes, drilling, milling, 
shaping and «planing machin 

- Ofhoee of ENGINEBRING. 
: Aare have a Large 
eros ety of: Crude CAUSTIC SODA FOR 


DISPOSAL, and would like to get into touch with 
| Mim — Address D 820, Offices of Exenrenrinc. 


ctric Motors for Sale, 


various sizes and voltages, new, second-hand. 

| Malco: M & ALLAN, Lrp., 499, EglintonSt., -Giaagew. 
al 3 Gorbals. Tele,, Rheostat, Glasgow. D 796 
ose Hammers (with or 
or self-acting 
LESMARERS. 


MPO0L3 fo: ‘SHIEBUTLDERS & BO 
: Brett's Patent | ter Co 


E anmers, Pronien, Furnaces, 
a COVENTRY. 
B Rever, Dorling & & Co., Lid., 
hy 


Mmonc:ass meBAD*o! 
pie WovoIa, HAULING, Al COMPRESSING 
re and PUMPING ‘ENGINES. 1896 


ranes.—Electric, Steam, 
HYDE AUELO — HAND, 


GEORGE sEUSES ELL & 0O., 
near Glasgow.’ 


R. Heber Radford, SonaSquire, 


ENGINEERING, IRON AND Stemi Works. 
Ratablished) Valuers, {over 50 years. 


ULTING 











at ea 











es. — Address, 4920, 

















Lrp., 





dg Ife G 





arrow &.Co., Ltd., 


1 SHIPBUILDERS AND ENGINEERS, 
LASGOW (formerly. of Poruar, LONDON). 

PEEDS UP TO 4 oH AN HOUR. 
PADDLE OR R SOREW MERS OF 


Exceptional Shallow Draught. 


VESSELS PROPELLED BY STEAM 
Turbines or 


Internal Combustion Engines. 


(Campbells & Here, L@ 
SPECIALISTS IN 
Drilling & Boring Machinery 
for Engine Works and Boiler Shops. 
DOLPHIN FOUNDRY, LEEDS. 


Od 8758 





a547 


Tachts, Launches or Barges. 
Built. complete with Steam, Oil or Petrol 

; or Machinery supplied. Od 3551 
hyoseme & CO.; Lrv., Broap Street, PorTsMouTH. 


['ank Locomotives. 
Specification and Workmanship equal to 
Main Line Locomotives. 
R. & W. HAWTHORN, LESLIE & CO., L7p., 
ENGINEERS, NEWCASTLE-ON-TYNE. 


MULTITUBULAR AN 
(Sochran OROSS-TUBE TYPES 
See page 80. 


Boilers. 
5020 


Mechine Tools in Stock :-— 

Vertical DRILLS, to admit 18 in., 26 in., 

and 36 in. diameter. Bolt Screwing MACHINES. 

10}in. centre Special Shafting LATHE. Second- 
hand PLANER, 25 ft. by 6 ft. by 6 ft. 

JAMES SPENCER & 00., Lap., 

_ Chamber Iron Works, Holtinwood, Manchester. 


ne Powerful Economic 
MULTI-TUBULAR BOILER (Second-hand), 
Oft. 9 in. dia. by 14 ft. 6 in. ae, Ss suitable for 160 . § 
w. DESPATCH [MMEDIAT 
JOHN THOMPSON, Boiler Works, Wolverhampton. 


Tur Giascow Routine Stock AND PLANT Works. 


Hut, Nelson & Co., Ta} 


srucien oan RAILWAY CARRIAGES, WAGONS, 

CARS and EVERY OTHER DESCRIPTION OF 

RAILWAY anpd TRAMWAY -ROLLING STOCK. 
Makers of WueEis and Axies, Ramway PLant, 

Foremve, Smrra Work, Iron ann Brass Castines. 
tered Office and Chief Works: Motherwell. 

Office : Gordon i, Lendenball Sire rc Street. 


See Illustrated “Adee. ta woe 8882 
N ew Colbourn High Duty 
SHELL DRILLING MACHINES. 


LATHES, Vertical BORING and TURNING 
MILLS, &c. 








4988 








JOHN MACNAB, Mary Srreer, Hroz. 
Tel. No.: 78 Hyde. 4629 


P. & W. MacLellan, Limited, 


CLUTHA WORKS, GLASGOW. 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS, 
OF BVERY DESCRIPTION. 
RAILWAY IRONWORK, BRIDGES, ROOFING, &c. 
Chief Offices: 129, Trongate, Guaseow. Od 8547 
Registered Office: 1084, Oannon 8t., London, E.O, 





4960} 


les Limited, 
ENGINELRS,. IRLAM, MANCHESTER. 
FEED WATER HEATERS, 
CALORIFIERS, EVAPORATORS, } , 
Merrill's Patent TWIN STRAINERS for Pum: 


OONDENSERS, AIR HEATERS, 
VALVES. 
SYPHONIA STEAM TRAPS, REDUCING hs 


Row’s 

ATENTS. 
STEAM anv GAS KETTLES. 

High-class GUNMETAL STEAM FITTIN 

ATER SOFTENING and FILTERING. 


4924 


arrow Patent 


ater-tube oilers. 


Masses. YARROW & OO., UNDERTAKE “ne 
PRESSING and MACHINING of the various 
of Yarrow Boilers, such as the Steam Drums, Water 
Pockets, and Superheaters for British and Foreign 
Firms not ary | the necessary facilities. 

YARROW & O00., Leo., Scorstoun, GLASGOW. 





Tlubes, Iron and Steel. 
Edwin Lewis & Sons, 49:5 


London Office: 
a en Wolverhampton. 


VPrubes an and Fittings, 


"= pein and Loy ds, L4- 


1, OSWALD ST., GLASGO 
BROAD STREET CHAMBERS, BIRMINGHAM ; and 
wo) 


ae a 
tncnesTeR Hoven, OLD Broap Srazer, E.O. 
LONDON WAREHOUSE 157, Urr. THAMESST., E.O, 
LIVERPOOL WAREHOUSE—63, PARAviss St. 
MANOHESTER WAREHOUSE—S4, DRansears. 
CARDIFF WAREHOUSE—182, Burs Sr. 
BIRMINGHAM WAREHOUSES — Broan Sreusr 
Onameurs, Suexpcorr 81., and 10, capa Sr. 
See Advertisement page 26 4990 
Craig & Donald, Ltd., Machine 
LL MAKERS, Jounatone, near Glasgow. 
For class of Machine Tools: see our ——— 
Advertisement every alternate week. 


( bg. —Engineers in Kings- 

way — two light OFFICES —- TO 

fo en for period 

meal including lighting, , an 
Apply CARETAK Windsor House. 











of one or two 


Di 203 


ecomotives in Stock.— 


KERR, STUART & OO., Lrp., have in stock 
or in an advanced state of progress at their 
California Works, 8toke-on-Ti~nt, a large number of 
LOCOMOTIVES, with cylinders from 6 in. to 16 in. 
diameter’ (inclusive), for all gauges from 18 in. to 
‘ ft. 8},in.—Apply to KERR, STUART & ©0., Lrp., 

, Broad Street Place, E.C. 4570 











Geparators 


EXHAUST STEAM 
TURBINES, - 
PRESSED AIR, &., 
STEAM DRYERS, 
METALLIO PAOKINGS. 


rinceps & Co., 


SHEFFIELD. 5191 


- (['hompson”. Boilers 


One 30 ft. by 9 ft. . by 160 w.p. 
y 8 ft. . by 160 w.p. 
by 8 ft. . by 160 w.p. 
Four 30 ft. by 8 ft. . by 100 w.p. 
Two 30 ft. by 7 t&. 6 in. by 100 w.p. 
Goventy ster bias and prosvuses. 


John Thompson, 


WOLVERHAMPTON. 4850 


[ pcomotives For Sale (Two), 


Sin. by 14, four wheels coupled, by Manning 
Wardle, 120 Ib. w.p. 


Suitable for private siding. 
Ready for service. 
MUIRHEAD’S Race f 


perial Road, D 873 
Fulham, 8.W. 





80) 








I thos Sale, One 275 Kw. 


Rh GENERATING SET. 
nd wound Dynamo, 500 volte. Could be 


4986 catty vered t0280 volte Immediate delivery ; cheap. 


= 65 oo oe GENERATING SET, direct 


Engine ne, Westinghouse Generator, 
S00 volt dc. Sones Id be sold separately. 

uo 87 HP. MOTOR, 500 volts, d.c. compound, 210 
JENNINGS, iia 





West Walls, Newcastle-on- Tyne, 
lasgow Railway 
Company, 


* Bags 
Wtora et, aw. 


RAILWAY CARRIAGE. WAGON AND TRAMWAY 
WHEELS & 


CARRIAGE & WAGON 








Mechanics and Metals 


National Bank 


OF THE CITY OF NEW YORK. 
EstaBLisHED 1810. 

OAPITAL (Fully Paid) - - - $6,000,000 

SURPLUS & UNDIVIDED PROFITS $9,000,000 

This Bank receives Accounts of 

= eg re te on favourable 
terms, positors every facili 

consistent with prudent and conservative banking 








Banks, Bankers,} 





ohn ellamy, J ,imited, 
B Nee L 


MILLWALL, LONDON, E. 1216 
GenERAL ConsTRUCTIONAL ENGINEERS, 


Boilers, Tanks& Mooring Buoys 
Stuns, Perro. Tanks, Am Receivers, STEEL 
Cumusys, Riverep Steam AND VENTILATING PrrEs, 
Hoppers, Speciat Work, REPAIRS or aut K Kips. 
RAILWAY CARRIAGES, ELECTRIC OARS, 


He. N elson & (oo. 14. 


Tue Guiascow Roiune Srock anpD Puanr Wor«s, 
MOTHER WELL. Od 3883 


He Wrightson & Co. 


LIMITED, 





See Advertisement page 34, March 17. 2408 


GOLD MEDAL—Invawtions EXxurerrion—AWARDSD. 


ists | J yuckbam’ s Patent Sus uspended 


WEIGHING MACHINES. 
ROAD ENGINEERING WORKS COMPANY, Limtrep, 
Loxpox, E.—Hydraulic Cranes, Grain Elevators, &. 
See I Ran; Art. Ines woot, gage 38. _ 4812 


Be! ‘Bearings, Smail ‘Sizes, 


WANTED, _ 1 yuantiti diatel 
—Puller lara given pplication 
ENGINEERING oO., Lrp., 11, Linden 
k. ’ D856 











TREDBL 
Arcade, High Road, Chiswic 


Wheel Lathes, New, Several 


Double-ended, Double-geared : height of 
centres from 18-22} in., distance between centres 
6-7 ft., chuck diameters 86-44 in. ‘ 

GOODCHILD & MAONAB, 

56, Eagle Street, London, W 


Ror Sale, Two Galloway’s 
SUPERHEATERS ; one Lancs, BOILER, 30 ft. 

by 8 ft., built 1902, Thom: , insured 120 Ib. pressure ; 

one ditto, 28 ft. by 8it., baile Rag Thom 

80 Ib. pressure. Also q 


CORRUGATED IRON Apply Hae 


RON O0., Lrp 


Rubber 


Valves and Packings 





D699 








ers 


GUTTA PERCHA & RUBBER, LIMPTED, 
Toronto Oanada. 


OHANTIERS & & ATELIERS 


pe ATimnand 


67, rue de Perrey—-LE HAVRE 
(France). 


5e1t 





3890 
Destroyers, Torpedo Boats, Yachts and Fast Boata. 
Submarine and Submersible Boate. 
NORMAND’S Patent Water-tube Boilers, Coal or Oil 
Heating. Diesel Oi! Engines. 


(Centrifugals. 


Pot (Sassels & ‘Williamson, 


MOTHERWELL, SOOTLAND. 





4781 
See half-page Advertisement page 58, March 2%. 


B. © G, Massey, Lita, 


team ammerfs, 
ower ammers, 


rop Qtamps, 


REG 5 aye A aws. 


z J sr0oK.. 
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rhe Manchester Steam Users’ 


ASSOCIATION, 
For the Prevention of Steam Boiler and for 
the eae ey any theA pplication of Steam. 


9, Mou: BET, MANCHESTER. 

Chiet Rogineer O. &. STROMEYER, M.LO.E. 
Fou nded 1854 by Sir W. FatrBalry. 
Certificates of Safety issued under the Factory and 
Workshops Act, 190). “com nsation for Damages and 
Liabilities paid in case of Explosions. Engines and 

Boilers inspected during 


OXY-ACELYLENE WELDING FOR WAR SERVICE, 


he Council of the British 


ACETYLENE & WELDING ASSOCIATION 
take pleasure in announcing that they have now 
ee a OONSULTATIVE DEPARTMENT for 

e purpose of assisting in the elucidation of welding 
souhane GRATUITOUSLY, The intention is to give 
“Top advice and technical assistance where desired. 

ly to THE SEORETARY, The British Acetylene 
eldin: ng Association, 103 and 104, aa, 


Pag 
[5 C.E., Inst. Mech. E. 


and ——- Corresponde: 
coaching by engineers. 1.0.E. successes 282 
out of 310. 4 Bayliss Prizes, ‘‘ Proxime Accessit.” 
Special features for f candidates. Write for 
booklet, &.— Address, , Offices of Exorvesrine. 
National Need. 
ener ip fiat netgg — ee 
Aeroplanes and A’ ps. struction, aay at 
Draughtsmanship, Also tion for A.M.LE.E., 
A.M.LM.E,. and A.M.LO.E. mplete Postal Courses, 
Fees Reasonable. Instalments taken. 
36, Maiden Lane, W.O. 4337 
~PTRUOCTURAL ENGINEERING. 


Fer Particulars of Course of 


INSTRUCTION by OORRESPONDENO 
write to “THE WESTMINSTER ENGINEERIN 
BUREAU,” 23, Old Oak Road, Acton Park, ——_ 
Ww. 











Mechanical Engineering 

Firm, manufacturing ne 
wonetien Government work) req 

and supervision, REQUIRE imtnedinel 

AsbisAd cars experience liad ae 
but technical training preferred. State full par. 
ticulars and terms. — Address D 902, Offices 
ENGINEGRING. 


ssistant to Chief Blast 


Furnace Manager WANTED.—Apply, stating 
age, experience, references, and salary required, to 
D 967, Offices of Exorxasnine. No person on Govern- 
ment ‘work will be engaged. 


Reauired, in Drawing- 
office of Government Department 


(London), in connection with War services, 
CIVIL ENGINEEKING ASSISTANTS, for construc- 
tional steelwork. Applicants must be able to calcu- 
late mew ne h y all types of framed structures rapidly 
and accura 
Candidates Liigible for military service or employed 
on Government work will not be considered.—State, 
by letter, age, experience and salary required, and 
enclose copies of recent testimonia's, to BOX No. 631, 
care of Stresr’s, 8, Serle Street, London, \ wc. _ Dwi 


Wanted, Two First-class Ji ig 


and Tool DESIGNERS, for aircraft engine 
work in the Midland district ; must have had experi- 
ence on similar —_ -class repetition work, and good 
knowledge of machine tools. State age, experience, 
salary required, and when at liberty. No person 
already engaged on Government work need apply.— 
Apply to your nearest BOARD O# TRADE LABOUR 
EXCHANGE, mentioning this pap-r. and D 884. 


rime Costs. — Assistant 


REQUIRED, by well-known London firm of 
engineers having im nt Government contracts. 
Must have had both shop and office experience. 
State age, experience, salary required. No person 
more than 10 miles away, or already 











TENDEBS. 
ENAMELLED WARE. 


The Glasgow Co ration Clea Cleansing Department wish 


ffers for Iron Enamelled|s& 
WARE, collected at the various depots, f.o.r. 
iw. Offerers to quote for 150 tons, prompt 
The material can be put into hydraulically 
billets by Ay —* if so required. 





IRON 


deliv 
presse 


Superintendent of Co 
__20, Trongste Glasgow. 961 


GREAT NORTHDRN RAILWAY oie 
(IRELAND). 





The Directors are ‘prepa: pared to receive 


enders for ‘'welve Steel 


CARRIAGE UNDER-FRAMES, 58 ft. long. 
Copies of the ayer sve he Drawings and 
of Tender may be obt “the 
Secretary at Amiens Street Terminus, Dublin, on 

yment of a fee of Ten Shillings, which will be re- 
ied on receipt of a bona fide 
of the Drawings. 

Tenders, under cover marked ‘‘ Tender for Under- 
franes,” should be delivered to the undersigned not 
later than Ten a.m. on Monday, the 27th April, 1916. 

The Directors do not bind themselves to accept the 


lowest or any Tender. 
T. MORRISON, 
Secre' 





Secretary's Office, 
Amiens Street erminus, Dublin, 
4th April, 1916. 








APPOINTMENTS OPEN. 


BOROUGH POLYTECHNIC INSTITUTE, 
Boroven Roav, Lonpox, 8.E, 


TEMPORARY LBOTURER AND. DEMONSTRATOR 
IN ENGINEERING DEPARTMENT. 


The Governors requira, at once, the 


ervices of a Temporary 


LECTURER and DEMONSTRATOR in the 
Engineering De ent, chiefly for the work of the 
Day Technival hool. Candidates should have had 
good workshop training, and preferably teaching 
experience, Salary at t @ rate of £130 per annum, 
Particulars of appointment and For ne of Application 
may be obtained from the undersiyned by sending 
mx addressed o—— envelope. 

Only Candidates who are ineligible for 
military service witl be SS D9 
. T. MILLIS, Principal. 


echnical or eear First- 


class, REQUIRED, for Government work. Must 
have taken degree equiv alent to B.Sc. London, aod 
had several years’ workshop and drawing-office 
training, preferably in mechanical and structural 
engineering. No man on Government rk need 
ly.——Write or apply to nearest BOARL OF TRADE 

* BOUR EXCHANGE, mentioning this ys, = 

o. A 1675. 


‘WV ated, | by an ‘Tdi 
Textile-machinery Works in Lancashire, a 

WORKS MANAGER, with intimate experience of 
the control of workmen and the production of 
machines in quantities. State experience and salary 
required. No one at present engaged on Government 


work shoull apply.—Address, D 993, Offices of 
ERGInKERING, 


we Manager Required. 


By ree | aa By ni 
isa in large Engineerin 
¢ pe heeds), whose manufactures are of h 
repetition character, and at 
War wo tor a First-class 
——- 
ay is sit @ 





Firm 
-class 


mgetic “WORKS 


© those who can 

on show they have successfu 4 ied wimilar postion 

are penne | n obtaini: é Maximum 

t, in ihe Giesigiing 4h men, Lad in general 

oa ston hae wares 
dona nt fret 


ered in pecially high to atiract 


‘ender and the return | and sal: 


97g | particulars and salary e 





employed on Government work, will be engaged.— 


Address, D 918. Offices of EXGINEBRING. 


lerk (Correspondence), for 
Government work, used to mechani snatintie 
je Beeson and a cposttcntions:; trai training as engineer an 


ten No ms ‘ospects = right 
man on wy ~ Pe) aged 


work 
Write or ppl your nearest BOARD OF tT ADE 
LABOUR rs CHANGE, mentioning this ae as ro 


No. A 1674. 


anted, Competent 
DRAUGHTSMAN, with thachine tool expe- 
rience. Permanent position for smart man. No 
person employed on Government work will be 
e 





nga 

to Ply. with’ full particulars and salary required, 
your nearest BOARD OF TRADE LABOUR 

EXOHANGE. mentioning thia paper and D 978. 


Cape able Draughtsman Re- 
RED, experienced in steam turbine work.— 
No person already employed on areas. work 
will be engazed.—Fall particulars, age, Cpe ence, 

lary required to nearest LABOUR EXCHANGE, 
mentioning this Journal and D 766, 


ne or Two First - class 
DRAUGHTSMEN REQUIRED, preferably with 
experience ~ Bo ge plant and steel works 
machinery. rson already oe gps a, on Govern- 
nl —, wil engaged, State experience, age, 
, and when at liberty.— Apply to the 
ae BARD OF TRADE LABOUR E SHANGE, 
mentioning thia Journal, and D 512. 


Praughtsman, ‘for Jigs and 
| Machine Tools, WANTED, for munition 
work. No person residing more than 10 miles away, 
or already engaged on Government work, need apply. 
—Write, stating experience, salary required, and date 
available, D 979, Ottices of BNaingERING, 


W anted, Junior Draughts- 


MAN. One with previous knowledge of 
grindio La crushing plant preferred.—State full 
— and salary to your nearest LABOUR 

weigh: this Journal, and D 861. 
eady employed on Government work 
engaged, and must be ineligible for service. 


rawing Office Checker 
WANTED for controlled motor works, 
Sheffield district ; reliable and experienced; men 
already engaged on Government work or eli ible for 
the Army cannot be wo a vy nearest ng full 


BOARD OF TRADE ae DCUR OHANGE, 
mentioning this peper and No. A 1687. D 982 


= 

anted, First-class Foreman 

ARMATURE WINDER, used to A.-C. and 

D..C. winding. State experience, age and wage re- 

quired. No man on Government work need apply.— 

Write your nearest LABOUR EXOHANGE, a 
tioning this paper and No. A 1669. 


b) 
ool Room and Fitting g Shop 
FOREMAN REQUIRED, immediately, 

munition works. Must ~~ ms experience of up-to-date 
and be ing tools yo j 

ay of small repetition be naa 

No one resident more than 10 miles awa “y; or en 

Rn Government work, need apply.—Address, D y30, 
of ENGINRERING. 


i ngineman Wanted for a 
three-wire Blectric Power Station at a Munitions 
Factory in Suffolk.’ Must have had experience in the 
running of higb-speed enyines, condensing plant and 
dy eee — working continuously on eight- 
and weekly War bonus. No 

person oe t bey ten, a on Government work will 

— Apply ceey preg R aha 
age, ex 
No. seating age rere 


name of 
unison Factor 




















for ical prod 











Fypgineering Pupil. .—Vacaney 
with Firm (Government a manu- 
ety . ot Se me 


Pre. — The Borough and 
Waterworks (A.MLLC.E.), of 


has a VACANCY in his office a 2 
PUPIL.—Address, TOW: C 342 


Large Firm ie Engineers, 
in the Midlands, have an OPENING " a 
YOUTH of as premium port, ‘the 








education 
course to i 
Address, 4359, Offices of 








SITUATIONS WANTED. 
(jentleman, with 30 years 


ne with high-class marine engineering, 
POSITION in engineering or munition 
te salary.—Address, D 972, 





DESIRES 





Offices of ENGINFERING. 


M2nager, late Buyer for Iron 
and metal trades, builders and engineering 
sundries, SEEKS APPOINTMENT stores, traffic or 
sales manager. Ineligible ; <a: excellent 
testimonials. Address, D 989, Otfices of ENGINEERING. 





DESIGNS TRADE $ 
atents IN ALL COUNTRIES 


E. P. Masnndin & Son, 


Cuarrsred Pater AGENTS, 
306, HIGH HOLBORN, LONDON, W.c, 
(Established 1874.) 


Telephone: Central 7424. 








after a 
references.— MOULIN, 5, Rue Nouvelle, Paris. D 4 


(Nommercial Engineer, Repre- 
sentative of British engineering dims, WISHES 
to ASSOCIATE with established FIRM of Civil or 
Consulting Engineers with a view to their acting as 
his representative on terms to be arranged whilst he 
a in Kussia obtaining business. Olosing own office 

wing to staff on war service.—address, D 996, Offices 








Practory Management and 
Business Organization.— Well-known practical 
and technical Engineer, with 20 years’ experience in 
suctessful “oor \ ang factories and staff of male 
and f yee repetition work, 
SEEKS one MAP POINTM T owing to Government 
acquisition of present interests. Highest testimonials 
for financial results. —D 963, Offices of ENGINEERING. 


; - ; 
echanical and Electrical 
Engineer (31), ineligible for the army, having 

= exceptional commercial experience, SEEKS 
osible POSITION, preferably Lancashire district. 

At iberty any time. remuneration not essential 
if with good prospects. — D 875, Offices of ENGINKERING. 


echanicalt Engineer (24),|° 

of good commercial experience, four years’ 

workshop and two years’ University training, 

DESIRES EMPLOYMENT, workshop or office.— 
Address, D 975, Offices of f ENGINEERING. 


ve Engineer (34), at 


present holding important position with 

industrial plant te New York, contemplates 
R URNING for Pehe Period of the War to ASSIST 
responsible FIRM or Party engaged on Government 











ontrolled 


London District, would be GLAD to HEAR 
from FIRMS who are in a position to make limit 
gauges, drilling jigs, pyre machines and fixtures for 
magneto work to drawings which would be supplied. 
Accuracy and « —_ delivery will be of the first 
importance.— Address, D 914, Offices of ENGINEERING. 


Controlled Establishment, 


on im t Government work, nae 
- GLAD to HEAR from FIRMS who are in a position 
to make aluminium die castings, and tools for pro- 
ducing same, from drawings of finished products 
which would be supplied. Accuracy and quick 
Peon ae ae ~ c< BB first importance.—Addrese, 


£31) ( 000 Wanted, for Manu- 


facturing encie in Midlandr. 
Five per Cent. Debentures offered as Security, 
Principals or solicitors’ offers only entertained.— Ad- 
dress, in first instance, D 912, Offices of ENGINEERING, 


Wanted, Firms who Produce 


Tinplate Clippings, to consider a successful 
process for the recovery of tin and other by-products. 
rraddress, D 924, Offices of ENGINEERING. 


of ENGINEERING. . 
Establishment, 








War Orders. Thoroughly tent to take p 

as superintendent, chiet engineer, or a draughts. 
man, or undertake special work requ iring ini 

and tact. Holds first-class ngiian and Ame erfean 
testimonials.—Write, R. T. C.,  SRgeY eae 
Leicester. 


HK {‘ngineer and emotes, 

experienced in the design and manafacture of 
water-tube boilers, modern boiler-houre plant, steam 
turbines, engines, pumps, hydraulic plant; accus- 
tomed to tenders a — and’ corres- 
pondence, interviewing ence. Age3l. 
Ineligible for H.M. on ge ny commence duties 
at an early date, —D 947, of ENGInesrixe. 


Epgineer and Manager, Rolling 
Mill Machinery Specialist, AT LIBERTY July 
984, Offices of 








or earlier by arrangement.—Address, D 
ENGINBERING. 


ngineer, Mechanical 
(naturalised Swiss), ineligible for the Army, not 
engaged on Government work, University degree, four 
languages (fluent French), w ide experience in shopsand 
offices, for several] years chief designer of centrifu 
, fans, & >. for leading irm, DESIRES responsible 
Post tio N.—Address, D 992, Offices of ENGINEERING. 


[raughtsman (34), Auto- 

mobile, 15 years’ experience of high- -class design 
and production, DESIRES CHANGE; d.-o. (could take 
charge), or engineer's staff. —address, D954, Offices of 
ENGINEFRING. 


Praughtsman (age 38) Desires 
POSITION. Hydraulic, locomotive, ordnance, 
structural and general experience; three years in 
shops and 17 years in drawing-office. Now disen- 
gaged.—Address, D960, Offices of ENGINEERING. 

















PARTNERSHIPS. 


irm of Kngineers, near 

London, REQUIRE medium and small 
TURNING WORK, for several lathes.— Write, BOX 
1809, WILLINe’s, 125, Strand, W.C. D970 


Wanted, by Large Firm, Plain 


BAB WORK for automatics from } in. to 
2j in. bar capacity. Bright bolts or other parts up to 
four operations. Quick delivery. Enquiries invited. 
—Address, D 968. Offices of Eneingerine. 


rass Foundry, near London, 


OPEN to RECEIVE ORDERS for various 
Castings. Immediate delivery. — Address, D 5, 


Offices of ENGINBERING. 
Prepared to 








atternmaker 


RECEIVE WORK, or will put together light 
bridge work.—J. SMITH, 50, Bath Street, Poplar, 
London, E. D 976 


Ws ted, Oval Spinning 
CHUCK, to fit lathe 9 in. centre. State 
price.—ADVERTISER, 4, Catesby Street, wine 





anted, Tire-Setting 

MACHINE, by Vauxhall and West, eg 
well-known makers, to take tires up to 37 in. dia. by 
12 in. wide by § in. thick. Must be in first- class con- 
dition.—Address, D 985, Offices of ENGINEERING. 


Wanted, 34 ft. Girder, Nine 


Principals 34 ft., one Lattice’ Girder, 90 ft., 
190 ft. by 1 Perforated Grids, two Ventilators with 
flues.— Address, D 990, Offices ot ENGINFERING. 


anted, Several Hilectric 


OVERHEAD ORANES, from 2/30 tons, 
either new or second-hand 
JOHN F. WAKE, Darlington. 








Every Engineer 
desiring a 
Partner 


ora fs 
Partnership 
should write fully to 
WHEATLEY KIRK, PRICE & OCO., 
46, Watling Street, LONDON, E.C., 
‘Albert Square, Manchester, or 
26, Collingwood Street, Newcastle-on- ‘Tyne, 


I Fr Saereecnech coataner eottome 


OPPORTUNITY OCCURS for the introducticn 
of a Partner into a well-known firm of consultin; 
ed | engineers and valuers, with home and fore con- 
nections, —s. to the retirement of one of the 


must enjoy a thorough 
allround practical training, shop experience, 
machinery costs, &c, Bank and al references 
required, in confidence. Age t 40.—Address, 
D 965, Offices of ENGINEERING. 


4994 














PATENT AGENTS. 





4884 
PATENT cd Foreign 


Deg Hacer 
ohn E. Raworth, | surtac. 


eerie tet soe, 
= Tothill = Westminster, aw. ’ 


ioe and Son, 
a Oe 


5 noch trode Marks and Designs 


Ti Onakoury Lane, Lane, London, W.C. 





otor Generators, 15-50 

kilowatts, 440 to 500 volts, D.O. motors, 90-110 

volte, compound wound generators.—Please state 

makers’ age, where to be viewed, and lowest rice, to 

N, V., care of J. W. Vickers & Co., Ltd., 5, a 1 
Lane, E.C. 








AUCTION SALES. 


Wheatley Kirk, Price & Co. 


(Established 1850). 


Valuers 
AND AUCTIONEBRS OF 44 
ENGINEERING WORKS, PLANT AND STOCK. 
46, WATLING STREET, LONDON, E.C. 
16, ALBERT 8Q., 26, COLLINGWOOD ST., 
MANCHESTER. NEWCASTLE-ON-TY®- 
Telephones & Telegrams at each Address. 


FOR SALE. 


steam (132° Sleee ) Boilers. “a 
be; 
Launch, Field-tu 


Receivers, Feed-Water Heaters, Oy bo.— 
4 Tas Grate aw Borurr anpOr Oram Co., Larp.,Granths™. 


two Boilers, by y Babeock and 
aon. wae each ot vo square feet of OF 
Pre SGAFT, S£in. diameter by 65 ft. high, | '™ 








or seen 
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The British Coal Trade. By H. Staniey Jevons, M.A., 
B.Sc., F.S.S., F.G.S., Professor of Economics at the 
ey of Allahabad. London: Kegan Paul, 
Trench, Trubner and Co. | Price 6s. net. | 

Too much study cannot be given to the many 
aspects of the coal-mining industry, which has been 
the main factor in raising Great Britain to the posi- 
tion she occupies, and is yet by no means a spent 
force. The endowment by Nature has been so 
generous that we grow unmindful of the extent of 
the asset so lavishly used and so thriftlessly 
squandered. The late Professor Stanley Jevons 
was the first to give due prominence to the need 
for greater economy in the use of our fuel, and to lay 
stress on the severe competition we should have to 
meet from other (nations working deposits prac- 
tically untouched,' and at depths easily accessible. 
He made the nation pause and think of the grim 
facts that will follow even the ial exhaustion 
of our coal resources. After the lapse of half a 
century, it is fitting that his son should invite us to 
consider the problem more narrowly, particular] 
in regard to the economic and social aspects whic 
time, the sense of increased responsibility, and 
—— legislation have alike forced upon 
public attention. The facts and deductions of 
the author refer to the conditions that obtained 
before the war, and it would be unsafe to 
forecast the future entirely on such foundations, 
for a breach of continuity may be anticipated, 
dividing the earlier history of the social develo 
ment of the mining industry from the later. e 
guidance of the future will be best effected by a 
wide knowledge and capable interpretation of the 
past; but in any case there is so much that is 
obscure, owing to the continuance of nearly obso- 
lete methods and customs in the conduct of the 
trade, that the hand of a master is necessary to 
unravel the tangled accumulations. This service 
Professor Jevons renders, and those who follow his 
picture delineating the life of the miners, their 
organisations and struggles, will better understand 
the delays and bickerings, the compromises and 
negotiations, that at times of crises weary and 
distress an impatient public. 

The earlier chapters on the nature and deposi- 
tion of coal-seams, with particular reference to the 
British coal-fields, are necessarily wanting iv 
thoroughness, and make but an inadequate pre- 
paration for the close and full discussion of impor- 
tant topics connected with trade unionism, Minin 
Acts, Conciliation Boards, and other agencies that 
determine the relations between the miner and 
the coalowner. An exception may be made in 
favour of the chapter on the Kent coal-field, which 
after having passed through some unfavourable 
financial conditions, is now represented by the 
author in a very rosy light. The Kent coal-field 
may be regarded as a triumph of science over 
ree ay prejudice. If the coal-field exists 
to-day as a hopeful undertaking, it is due to the 
fact that the confident expert opinion of mere 
geologists has been able to outweigh the contem 
and hesitation of the financier. This coal-fie 
presents a unique instance in this country of the 
discovery and exploitation of a concealed coal-field, 
whose position was not indicated by the proximity 
of exposed and well-known fields. It has won its 
way to comparative success in spite of ridicule 
and pecuniary troubles, and it may seem un- 
grateful not to be able to share the enthusiasm 
that possesses the author concerning ite future. 
He entertains no doubt of the full realisation of 
its early promise, and already sees the Kentish 
landscape transformed by the appearance of mining 
villages, and a network of railways carrying coals 
to ports on the South-East Coast, while electric 
power generated in the coal-field may be trans- 
mitted in bulk to London. This glowing picture 
is built on the somewhat slender basis that from 
@ single colliery before the war the weekly out- 

ut was 2000 tons. This is a matter for congratu- 

tion and hopefulness, but we can hardly follow the 
author in the assertion that the colliery development 
has triumphed over all disappointments and diffi- 
culties. Sir Joseph Prestwich pointed out that the 
water in the lower greensand might prove a serious 
trouble in sinking to great depth, and this prophecy 
= not only — but, now that the bori 
been successfu accomplished and workable 
coal has been reached, the watery strete have 
proved a very considerable hindrance. The 





valuable coal, described as a ificent seam of 
‘* high-quality navigation steam coal” 9ft. 6 in. thick, 
is 3318 ft. below the surface, making the pit one of 
the deepest in the British Isles, whose economical 
working will have to encounter many drawbacks. 
Of greater value than the raising of a few thousand 
tons of coal is the pioneering work accomplished by 
the Kent subsidiary companies in proving the 
coal over a considerable area. It seems certain 
that the coal-field is not less than 150 square miles 
in extent—the author claims 250 square miles—and 
at a moderate computation possesses a reserve of 
2000 million tons. Professor Jevons insists that 


the proved reserve is three times this quantity, and | had 


gives reasons for thinking it may exceed four times 
that estimate. Without indulging in the dreams 
that these large figures awaken, the opportunities 
are sufficiently great, and are not the less assured, 
if, as we understand, German capitalists connected 
with the Westphalian Syndicate are acquiring pro- 
perty and putting up money for further develop- 
ments. 

The chapters on the technology of coal-mining, 
shaft-sinking, the winning of coal, and the recovery 
of by-products are written in quite a popular form 
that will prove abundantly interesting to those 
who have no occasion to probe the matter very 
thoroughly. The extent of the ground covered 
does not permit of detailed information, and some 
statements without qualification may be misleading, 
as when we are told that the ‘‘ recovery and sepa- 
ration of by-products is a new industry which 
come over from Germany.” The author may, how- 
ever, be better justified in anticipating such an 
increase in the demand for by - products from 
bituminous coal that these may be worth more 
than the coal in a solid form. 

In treating of the economics of the coal trade, 
Professor Jevons is on his own ground, and his 
information becomes at once more exact and 
thorough. The factors of production, the function 
of management, the sale and transport of coal, the 
influence of markets, and such questions are 
adequately and luminously treated. On the sub- 
ject of amalgamations of colliery management as 
effected in the South Wales district, and of the 
‘*kartel” in connection with the Westphalian 
Syndicate for regulating output and maintaining 
a remunerative average price-level, the author's 
remarks are worthy of consideration. 

In South Wales the amalgamation movement is 
extending considerably and, as represented here, 
beneficially. Many economies in management 


| naturally follow, and the workmen, who are largely 


in favour of the nationalisation of mines—which, 
perhaps, means nothing more than that they are 
dissatisfied with present conditions — welcome 
schemes that have the ap ce of approaching 
this ideal. The South Wales anthracite field offers 
a favourable opportunity for putting the experi- 
ment to practical test. The field is comparatively 
small, and requires but a moderate capital for 
working and for acquiring the necessary proprietary 
rights. There is little or no competition in this 
particular class of coal, at least in Europe, and it 
would be ible to try the experiment of securing 
a monopoly and of maintaining the price by restrict- 
ing the output. ‘‘As a monopoly is certain to be 
established sooner or later,” says Professor Jevons, 
‘**T strongly urge that an experiment in the nation- 
alisation of mines should be made by securing the 
anthracite coal-field for the nation and working it 
through a board or trust.” 

The method of paying wages and the intricacy of 
mining laws, though simplified by recent codifica- 
tion, are both subjects for the expert. The relics 
of obsolescent =e have been so incorporated 
with modern devices that the system has grown 
cumbrous in its working, leading to confusion and, 
consequently, dissatisfaction and strikes. The 
existence of ‘‘ abnormal places,” that disquieting 
feature of which we heard so much in the 1912 
strike, — a source of perpetual friction that 
the wit of man does not seem capable of removing. 
The principle of the ‘‘ sliding scale,” that looks so 
fair but can prove so deceptive, is another fruitful 
source of discontent, vating evils that it was 
intended to remedy. The miners were quick to 
detect that the market price of coal is by no means 
the only indication of the coal-owners’ ability to 
pay wages. The volume of trade was found to be 
a controlling factor of quite equal potency, and 
when dissatisfaction was rife the men urged that 
the sliding-scale operated as an incentive to the 
coal-owners to at alow price whenever trade 





was depressed, for what was lost in price was made 
up by the reduction in wages. e workmen’s 
interests would have been better met by working 
short time, since, by restricting the output, the 
market price of coal could be kept up, and they 
could demand the same wages for less working 
hours. The fluctuations in the weekly wage 
were very great, dropping rapidly as the price 
fell, and the uneduca miner, who could not tell 
how much he was to receive, but knew it was a 
steadily diminishing quantity, tersely expressed 
his objections to the automatic mechanism of the 
sliding-scale by remarking that ‘‘ the cursed thing 
no bottom.” It is aot easy to see what the 
variations did amount to, because these are not 
expressed in shillings and pence, but in percentage 
of a standard wage at a particular time that was 
arbitrarily made the basis to which calculations 
referred. The system is not only cumbrous, but 
to the uninitiated confusing, and holds the atten- 
tion with all the fascination of a puzzle. 

The difficulty of the problem, bristling as it does 
with all sorts of surprises and anomalies, does not 
end here. By way of simplification, a complicated 
machinery of ‘‘ Conciliation Boards” has been 
erected, in order to determine from time to time 
the percentage at which wages in each district 
should stand above the base, which is separately 
fixed for every grade of labour in each seam of 
every colliery. Add as other disturbing factors 
the irritating influences of trade unionism, the 
characteristics and temperament of the Celtic 
miner, and little wonder need be felt that the 
tottering structure crumbled under its own weight, 
and a national coal strike resulted, which had for 
one of its aims the determination of a minimum 
wage for underground workers. Through all the 
caobernte negotiation of that time the author proves 
a very competent guide, holding the balance im- 
partially between the contestants, and making 
clear the difficulties that hindered statesmen. . lf 
the question were one that less affected the 
conduct and prosperity of the entire nation, if 
**coal” and ‘*power” were not synonymous or 
interchangeable terms, and we could assume a 
detached ition, the history of the 1912 coal 
strike eal ponees the excitement and interest 
of a thrilling romance. In time and consequences 
the strike is so near to us that it can be viewed 
only as a grim catastrophe. 

he chapters that will probably be read with 
greatest attention are those on the ‘‘ Coal Ques- 
tion,” a term including such topics as the possible 
exhaustion of our coal-measures, or their reduc- 
tion to such an extent that they cannot be profit- 
ably worked when faced with severe competition ; 
the development of the coal trade; the employ- 
ment of oil fuel as a substitute for coal in steam- 
raising ; and the total resources of coal on which 
the world can rely. 

In view of the extent to which abundant coal 
has established our prosperity, it is not surprising 
that speculation upon the probable duration of 
supply has ever been an attractive theme. The 
surprise should be rather that the unremitting 
attention of experts has not been brought to 
bear upon the problem, in order to enforce methods 
of stringent economy both in mining and in the 
utilisation of coal for power and industrial heating, 
since on fuel, and on ite cheap and easy acquisition, 
depends our continuity as an empire and the main- 
tenance of our position in influence and commerce. 
Our supineness can be traced in some measure to 
the want of accurate statistics and their intelligent 
discussion.. The optimist may declare that our 
coal is sufficient to last a thousand years, and the 
— may prove that we are already suffering 
rom a shortage that will become intolerably acute 
in another century. Neither can be authoritatively 
contradicted. One class — rr ny: bee the 
discovery of new and unworked coal-fields, the other 
to the decided rise in the price of coal as evidence 
of scarcity. According as we select our guide we 
shall indulge in visions of unbounded prosperity or 
be led to feel that our anxiety is only too well 
justified. The suthor writes temperately, and 
surveys the various issues dispassionately ; but 
the prophets of approaching disaster are growing 
in number and influence, and it is impossible not to 
recognise that with increasing depth, with greater 
difficulty in working thinner seams, and with the 
gradual removal of workable coal to more remote dis- 
tances from the shaft, the cost of mining must be 
augmented, and sooner or later become prohibitive. 
The fact which cannot be shirked is, that whatever 
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may be the amount of coal in our mines, much of 
the more accessible and more profitably worked has 
been consumed and cannot be rep a 
Speculation on the rate of expansion of the coal- 
mining industry, on the demands of the future, and 
the new requirements that will have to be met, 
must be even more indecisive than the stock-taking 
of the reserves. The author discusses some of the 
factors that will influence a but the 
number of those omitted is probably greater. He 
may entertain the hope that universal — will 
reign and that nations will adopt a free-trade 
policy; but from our present experience it is hard 
to conceive either that nations will learn war no 
more or that, having failed to be convinced of the 
advantages of free trade from the study of our 
example in the last half century, they will sud- 
denly be converted and adopt our fiscal policy. 
The possibilities of liquid fuel are still vague and 
ill-defined, but introduce a great element of un- 
certainty in calculating future development. At 
present it would be rash to say that petroleum 
in its various forms constitutes a serious rival 
to coal, or that for the production of power in 
this country it is likely to displace solid fuel. 
Oil, like coal, is subject to exhaustion, and the 
evidences of depletion of oil-lands are as convincing 
as those that point to the disappearance of coal 
measures. In both cases, the world is disposing 
of its capital with reckless extravagance, and no 
means of replenishing the supply have yet been dis- 
covered. The one lesson that is to be taken to 
heart, and the one necessity that has to be faced, 
is the practice of stern and systematic economy, 
the urgency of which has long been insisted upon 
by the few, but is now gaining general acceptance. 
The wider recognition of the need is the best 
augury for the successful handling of the problems 
that together form the ‘‘ coal question.” 
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THE NEW RHONE-MARSEILLES 
CANAL. 

Amone the important works which have been 
in progress in France for a few years past, and 
which are being proceeded with notwithstanding 
the war, we may mention the canal now bein 
completed between the port of Marseilles an 
Arles, on the Rhone, a part of which runs in 
tunnel under the Nerthe range of hills to the 
north-west of Marseilles. The work is of tech- 
nical interest, as will be seen from the following 
illustrated description ; there is reason to believe 
also that it will prove a commercial success, 
although expectations in this respect have no 
doubt been considerably exaggerated, as frequently 
occurs in the case of artificial waterways. The 
object in view when designing the in ques- 
tion was to connect Marseilles, the premier French 

rt, and one serving numerous industrial estab- 
ishments, with the centre of France, by a water- 
way able to deal with a larger amount of goods of 
greater bulk than can be carried by the existing rail- 
way. There as a number of French canals con- 
nected to the Rhone and to its tributary, the 
Saédne, the new canal will put Marseilles in direct 
communication by water with a large part of 
Northern Europe. The scheme we illustrate on the 
present page and pages 317, 318, and 326 is being 
carried out with financial aid from the State, the 
Department of the Bouches-du-Rhone, and, more 
especially, from the Chamber of Commerce of Mar- 
seilles, which expects great results from the work. 

A scheme for such a canal was put forward as 
early as 1820, at a time, therefore, when there were 
no railways. This was not given effect to, and 


a further scheme was proposed in 1840, in which 
the canal was made to run through the Nerthe 
range, with a shorter tunnel than that now nearing 
completion, but with a number of locks to make up 





for the difference in level. At this latter date, the French Parliament on December 22, 1903; it 
railway line from Lyons to Marseilles was not yet | forms _ of a vast programme of inland naviga- 
built, and the promoters of the canal scheme had tion which is far from having been followed up. 
selected for their tunnel the site which, later on, | This canal scheme was very similar to the one put 
in 1843, was taken for the railway tunnel. The | forward thirty years before, except that it was to 
question of a canal to Marseilles was taken up enter the Rhone at Arles. The engineers who 
afresh in 1873, and a scheme was then put forward drew up the scheme estimated that its cost would 
to build a waterway following the coastline ; — 





this scheme was found to require a waterway 
of too great a developed length, and it was 
abandoned for another in which the canal ran | 
in tunnel for part of its length, notwith- ) 
standing the cost of tunnelling and the extra 
charge for dealing with the traffic through | | 





= 


the tunnel. In tlescheme of 1873, the canal | “ ae ne feantigue 
started from the north basin of Marseilles B 

harbour, followed the coast in front of de" G@ 

L’Estaque, i.e., the point where the railway | 4 ,of) : 

line emerges from the Nerthe railway tunnel Fig. 2. 





(Fig. 1), continuing along the coast (Figs. 15 
and 16, page 326) up tothe Lave point, then 
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to enter the tunnel. On leaving the tunnel on the reach 94,500,000 francs (3,780,0001.) ; but Parlia- 
north side it utilised two salt-water lakes, the ment, later on, reduced this amount to 71,000,000 
larger being the Etang de Berre, meeting an exist-| francs (2,840,000l.) in order to diminish the total 
ing canal joining Martigues and Port de Bouc, and | figure for the vast programme referred to. At the 
also an existing canal from this latter to the | present time the outlay, which has been made in 
Rhone. The cost was estimated to reach 80,000,000 | the course of construction, reaches a total of close 
francs (3,200, 000/. ). upon 89,000,000 francs (3,560,0001.), and the actual 
The construction of a canal joining Marseilles to cost will certainly exceed this latter Cae 
the Rhone—theone we now illustrate—was declared _It is interesting at this point of our description 





® work of public utility by a law passed in the to review briefly the conditions under which navi- 
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tion on the Rhone has been carried on hitherto. 
ffic on that river will always be surrounded with 
difficulties, and will continue to be so, even when 
direct communication by water is established 
between Marseilles and Arles. By its direction, 
its situation, and the volume of water it carries, 
the Rhone is certainly the most interesting French 
river. It has been utilised in the past in a large | 
measure, and since 1878, under the influence of the 
great enthusiasm shown in France in favour of 
internal navigation schemes, its flow has been | 
improved from time to time. The river in its main 





~ 
~ 


Fig. 4 . 


-3-00 





direct water line. Utilising other French canals in 
the vicinity of Paris, direct communication is 
obtainable by water between Southern France, 
Belgium, and the Rhine. In regard to volume of 
water, that of the Rhone is more than sufiicient ; 
it would be ample in all seasons to ensure navi- 
gation in good conditions were it not for the 
irregularity of its bed, which prevents the water 
from spreading uniformly over its whole length 
and breadth. The Rhone is clearly a torrential 
river ; its bed is not stable, notwithstanding the 
works of regulation which have been carried out. 





lating work carried out during the last thirty years ; 
formerly the boats had to be built so as to resist 
the stresses due to the high speed of the currents 
and had to be on a minimum draught so as to 
float over the shallows. At one time the question 
was raised of building a canal parallel with the 
Rhone, but this it was estimated would cost at 
least, 255,000,000 francs (10,200,000/.), and has 
since been dismissed as an — yoy task. The 
work of regulation has had for effect to give a depth 
of water of 1.50 m. to 1.60 m. (4 ft. 11 in. to 
5 ft. 3 in.) at the shallows, instead of about 0.85 m. 
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portion runs in a north to south direction, and 
is continued northwards at Lyons, and in an 
almost straight line, by the Sadne, thus forming a 
water-course which should be capable of placin 

the Mediterranean in direct communication wi 

Northern Europe. It is even, it might be said, 
the sole water-course available in this respect, for 
there are practically no other important water- 
courses which flow southwards into the Mediterra- 
nean. Unfortunately, the flow of the Rhone is 
ill-suited to modern navigation methods with large 
craft, and large craft have to be resorted to in order 
to reduce the cost of transpert. Were it not for 
these circumstances, and were the time question 
negligible, the Rhone, Saéne, Burgundy 
Yonne, and Seine would afford a most advantageous 
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Sandbanks are constantly being formed in ite 
course, and the gradual clearing away of the forests 
on the neighbouring mountain sides in France 
facilitates their formation to a still greater extent. 
The bed is constantly being displaced, and, as a 
French engineer has stated, the Rhone forms two 
rivers, one liquid and one of small stones, which 
both roll down together. At many points the down 
gradient is very heavy ; it varies from 40 om. to 
50 om. per km. (1 in 2500 or 2000) to as much 
as 2m. (1 in 500), whilst between Arles and the 
rea it is only 4 cm. per km. (about 1 in 25,000). 
Rapids, therefore, are met with, between which 
there are deep pools, depths and shallows alter- 
e whole course. Matters in this 





respect have been improved somewhat by the regu- 


'(2 ft. 9 in.), which was formerly the one at these 
parte. Since that depth was attained the inland 
navigation companies which utilise the Rhone con- 
duct the service by megns of wipe © m, (197 ft.) 
in length and 7 m. (23 ft.) in th, carrying 
about 300 tons, and hauled by in the sections 
of the river where the current is not too strong. 
At other sections haulage is effected on a towing- 
chain, the tug running down in the morning on 
the chain, and running up again before evening, 
so as to prevent the chain from remaining i ve 
too long, and becoming embedded in the sand and 
gravel. 

As will be seen, therefore, the Rhone is not 
com le to the Rhine from the point of view of 
traffic. It has, nevertheless, -been utilised to a con- 
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siderable extent, and for many years past vom of 
barges coming down the Rhone have proceeded from 
the mouth of the river (Fig. 1) to Marseilles, Toulon, 
Nice, and Cette. These are capable both of 
navigating the river and to at sea. A 

has been in service for the last fifty years or 
so between Arles and Bouc, which made it possible 
to evade the irregularities which exist in the mouth 
of the river. is canal cost 15,000,000 francs 
(600,000/.), or over 300,000 francs per km. (19,2001. 
per mile). It has proved useful both for traffic 
and for drainage purposes. The new canal absorbs 
this older one, and is also utilised for draining the 
district. 

For many years past also, a port, St. Louis (Fig. 1), 
has been in existence close to the mouth of the 
Rhone for the shipment and transhipment of goods. 
Access is had to it by a canal which opens into the 
Golfe de Fos, a much safer route from the sea to 
St. Louis than that afforded by the lower reach 
of the Rhone. Opposite the canal entrance is the 


towns and districts located up the River Rhone. 
The canal section in the straight will always 
be five times the immersed section of the present 
Rhone barges when loaded to their maximum 
carrying capacity, or 600 tons on a 1.75-m. 
(5-ft. 9-in. ught. The width of 25 m. (82 ft.) 
will allow these barges, which are 8 m. (26 ft. 3 in.) 
in breadth to pass each other easily. 

The locks are to be 16 m. (52 ft. 6 in.) in width 
at the entrance and 160 m. (525 ft.) in useful 
length. Since the sill of all the locks is 3 m. 
(9 ft. 10 in.) below datum, the draught of the barges 
can be increased. It should be added that these 
600-ton barges will frequently be able to travel up 
the Saéne and the Doubs, ‘thus covering a distance 
of 540 km. (335 miles) without breaking bulk. 

The tunnel of the Rove, through which the 
canal runs, was firat designed for a width of 18 m. 
(59 ft.) at the springing of the arch, and was to 





have a ——o 1.50 m. (4 ft. 11 in.) in width, 
forming a bracket, over the whole length. It was 





Before commencing actual work on the Rove 
Tunnel, a disused quarry close to the south en- 
trance had to be levelled down. Two vertical 
shafts were also driven down to the tunnel’s longi- 
tudinal axis to facilitate ventilation and to enable 
the starting of headings from several points at the 
same time. Moreover, several railway lines had 
to be deviated in close proximity to-the southern 
entrance. As will be seen from the map, Fig. 1, 
besides the main railway line from Arles to - 
seilles there is a secondary goods line which follows 
the coast, runs over the canal tunnel, and joins up 
to the main line at the point where this latter 
leaves the Nerthe railway tunnel. This latter line 
may have an influence upon the canal traffic. One of 
the vertical shafts above referred to is at a distance 
of about 14 miles from the northern entrance to the 
canal tunnel, and the other at 3.3 miles from the 
same point. The shafts are 3.5m (11 ft. 6 in.) 
in inside diameter, and are lined with a cement 
covering, 0.25 m. (9.8 in.) in thickness. One shaft 
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Port de Bouc waterway, called also the de 
Caronte (Fig. 2). In 1881, the Com ie Générale 
de Navigation endeavoured to take advantage of the 
port of St. Louis and made it the terminus of its 
fluvial service instead of Arles, the former terminus. 
The St. Louis Canal and port were ready for traffic 
in August, 1871, but remained deserted for a period 
of ten years, a fact which tended to show that 
fluvial traffic on the Rhone had little need of a 
means of communication with the sea. It is fair 
to add that at that time navigation on the Rhone 
was particularly difficult. Owing to the efforts 
made by the Com: ie Générale de Navigation, 
the canal and port of St. liouis have shown some 
activity since the early ‘eighties of last century, 
but this activity may decrease now owing to the 
new canal. 

The new canal in the sections on a straight line 
is 25 m. (82 ft.) in width, with a depth of water of 
2m. (6 ft. 6 in.); the normal depth is 2.50 m. 
(8 ft. 2in.). The depth is 3 m. (9 ft. 10 in.) bo- 
tween Marseilles and the Eta’ e Berre, as it is 
hoped that in that portion of the canal larger 
craft, sea-going barges, will be used owing to the 

ive development of a number of industrial 
establishments on the Ktang de Berre. This pre- 
sup the transhipment of some of the 


leaded on theese larger barges 


and destined for 





goods | cub. ft.), the cubic metre weighing about 2700 


thought, however, that this form of towing-path | 


would hinder the crossing of two boats 8 m. 
26 ft. 3 in.) in breadth, and the Marseilles 
hamber of Commerce uested that the tunnel 
should be made wider, and agreed to be respon- 
sible for the increase in cost. The tunnel has 
therefore been given a total span of 22 m. (72 ft. 2 in.) 


igs. 4 and 5, page 317), with two side paths 2 m. 
6 ft. 6 in.) in width each, leaving 18 m. (59 ft.) 
or the canal width. The soffit as a rule, 


a radius of 12.50 m. (41 ft.). 

In to the work, we may state that in the 
Marseilles gulf there has been for a considerable 
time, at a place called La Lave (Fig. 3), a kind of 
small port used mainly for shipping the stone 
quarried in the vicinity. The sea entrance to the 
canal opens out at this place, as seen in Fig. 16, 
page 326. Between the small port of La Lave and 
the of Marseilles proper a dyke is laid down, 
forming a protected waterway (Figs. 3, 13, and 15). 
The dyke consists of loose stones ; a masonry 
may be built at the site later on. A similar dyke 
(Fig. 14) is laid in the Etang de Berre. The total 
volume of stone laid for these dykes amounts to 
about 420,000 cub. m. (14,800,000 cub. ft.), at a 
cost of about 5 francs per cub. m. (about 1 = 


(176 lb. per cub. ft.). 






















is 70 m. (230 ft.) deep, the other 140 m. (460 ft.). 
For the construction of the tunnel a right-hand 
side bottom heading was first driven, then a left- 
hand side one, followed by a top heading (Fig. 6, 

317), each from 7 to 9 sq. m. (about 90 sq. ft.) 
in section. The floors of the bottom headings were 
level with the intended towing-paths. The right- 
hand bottom heading was always driven in advance 
of the left-hand one. As soon as possible, lateral 
galleries were cut every 100 m. (330 ft.) between 
the two to facilitate ventilation and to check the 
direction of the left-hand heading. Before cutting 
the top heading, and in order to facilitate the 
removal of the débris from it, inclined shoot-holes 
(Fig. 7) were cut every 18 m. (60 ft.) from the top. 
of the two side headings up to the site which was 
floor of the top heading. This 
latter heading had a section of about 4 sq. m. 
(45 sq. ft.). Work proceeded by removing the 
stone and débris from the centre of the full tunnel 


to form the 


wall| section between the three headings and the in- 


clined shoot-holes. The masonry work of the full 
tunnel proceeded gradually, as shown in our illus- 
trations, Figs. 8 and 9, page 317. No special diffi- 
yf was experienced in cutting the invert, or bed 
of the canal, nor in the masonry work to form the 
canal sides and towing-paths. The underground 
water was allowed to flow out by eateh-drains, and 
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pumps were mounted at different points where the 
gen! was insufficient to allow a natural flow. 

he springs encountered in course of the excava- 
tion were in no way important. 

Before the first vertical shaft was reached, venti- 
lation was ensured in the right-hand heading by a 
pipe 0.550 m. (21 in.) in diameter, communicating 
at the outer end with a fan driven by a 40-horse- | 
power engine. When the vertical shaft was 
reached, a fan having a capacity of 13 cub. m. 
(460 cub. ft.) of free air per second was set working 
at the top opening of the shaft. Ventilation was 
further ensured by the compressed air used for the 
drills and for haulage by 200-horse- 
power locomotives taking mye air at a pres- 
sure of 100 kg. per sq. cm. (1420 lb. per sq. in.). 
Lighting of the work in progress’ was effected by 
portable acetylene lamps and by a few incandescent 
electric lamps. An air-compression plant outside 
supplied the compressed air at 100 kg. per sq. cm. 
for the locomotives, and at 10 kg. sq. cm. 
(142 lb. per sq. in.) for the drills. ose to this 
was established an infirmary and baths for the men, 
with dry lockers for their clothes. The air-com- 
pression and mechanical = were supplied from 
the Marseilles Electric Company, by a line 8 km. 
(5 miles) in length, with t -phase current at 
5000 volts, 50 periods. 

At the parts of the tunnel length where the 
thrust is comparatively low the masonry lining is 
0.70 m. (27 in.) thick, and rests at the springing 
on the natural formation, as shown in Fig. 4. 
The bed of the canal is lined on the sides with 
masonry 0.60 m. (23 in.) in thickness. Where 
the thrust is greater the masonry lining is 1.25 m. 
(4 ft.) in thickness, and is built as shown in Fig. 5, 
while the towing-path is built over masonry piers, 
placed about 2.40 m. (7 ft. to 8 ft.) apart. The 
stone for the masonry lining was taken from neigh- 
bouring quarries; a part of the stone excavated 
was also used. The necessary sand was obtained 
by crushing the calcareous stone, this was mixed 
with ‘‘ maritime lime,” a lime having the — 
of cement, in the proportion of 350 kgr. (770 Ib.) 
per cub. m. (35 cub. ft.) of sand. 

As far as can now be ascertained, the work 
of excavation to the full tunnel section not bei 
yet completed, the total price per metre-run o 
tunnel of the more simple section, as shown in 
Fig. 4, is 4227 francs (521. per foot-run), of which 
1295 francs (161. per foot-run) is the cost of the 
masonry work, the remainder being the cost of 
driving and excavation. 

The Gignac cutting is at the north entrance to 
the tunnel ; it is about 2 km. (1.25 miles) in length, 
and its greatest depth about 30 m. (98 ft.). It 
involves the removal of about 1,200,000 cub. m. 
(42,000,000 cub. ft.) of earth, the greater part of 
which is being thrown in the Bolmon Lake, a 
small lake which gives into the Etang de Berre, 
to form sites for the construction at a later date 
of docks, a great development of 
establishments in the neighbourhood of the Etang 
de Berre being anticipated, as stated above. 
The cutting (Figs. 10 to 12, page 318) was carried 
out by a bucket-dredger and two 70-ton Bucyrus 
machines. The cutting is generally 18 m. (59 ft.) 
in width. The sides rise 4 m. (13 ft.) in height 
for a base of 5m. (16 ft.), and are made with 
benches 2.5 m. (18 ft.) in width. Should the sides 
not stand, they could be given a slope of 2 in 3, 
Three bridges are to be built over the cutting, one 
being destined to carry the track of the small line 
which runs from Martigues to Pas des Lanciers, 
and joins the main line from Arles to Marseilles. 
Two of the bridges are to be built of concrete, the 
third being a steel structure. 

Work generally is being proceeded with less 
actively at the present time owing to the war, and 
it is difficult to state at what date the canal will be 
open for traffic. It is difficult also to form an 
opinion as to what the extent of the traffic will be. 
Some engineers have estimated that it will reach 
1,400,000 tons per annum. Recent calculations 
place the maximum traflic at 600,000 tons ; half of 
this latter tonnage is the present traftic by seagoing 
barges between Marseilles and St. Louis du Rhone, 
and thence up the Rhone to Arles, which it is 
expected will take the new canal route; but the 
Rhone Navigation Companies say, on the other 
hand, that they will use the canal in exceptional 
cases only, since the sea passage between St. Louis 
and Marseilles of their towed barges is but rarely 
interrupted by bad weather ; they also add that 


industrial | lighting 


canal and is much less costly. The most enthu- 
siastic advocates of the canal now simply state that 


will be shorter than the present route, part of 
which is by sea from St. Louis to Marseilles. 

ineer ex find the work interesting in 
i » but doubt whether any real advantage will 

e, whilst the cost of construction, 89,000,000 

cs (3,560,0007.), will most probably be greatly 
exceeded. It is true, on the other hand, that the 
development of industrial establishments on the 
Etang de Berre is forecasted, but the hopes 
entertained in this respect may not be realised. 
Further, the construction of the new canal coincides 
with the opening of a new railway line from 
Miramas to |’Estaque, to relieve the main line from 
Paris to Lyons and Marseilles, which new railway 
ie destined to serve a part of the new industrial 
establishments which may be laid down on the 
Etang de Berre. Moreover, work which is being 
carried out at Marseilles will cause a number of 
industrial establishments to be put down at that 
port. It is to be hoped, nevertheless, that the 
pessimistic views which are entertained in some 
quarters in France as to the future of the new 
canal will not prove true, and that the great enter- 
prise of the illes Chamber of Commerce will 
meet with the success it deserves. 





THE INSTITUTE OF METALS. 
(Concluded from page 309.) 
Tue Evectrotytic Metnop or PREVENTING 
CoRROsSION. 


Tue first paper taken at the evening meeting 
on Wednesday, h 29, was the one having the 
above title, which we reproduced on page 313 ante. 
The author, Mr. Elliott Cumberland, exhibited 
at the meeting a model of his device, consisting of 
a small drum having the two ends formed of glass, 
electrically lighted, and having anodes supplied 
with current. He stated that the object of hin con- 
tribution was to describe a system which had proved 
successful in arresting and preventing corrosion of 
metallic structures immersed in water or other 
corrosive liquids. In it he had mentioned various 
conditions of metals which gave rise to distinctive 
differences of electric potential, and showed how 
these were neutralised and overcome by introducing 
a permanently higher counter electromotive force. 
He pointed out the uselessness of relying upon 
aunthety slabs of more electro-positive metal for 
permanent protection, and ee a few extracts from 
& paper by Mr. J. H. 8S. Wilson, chief engineer of 
the Beltic, before the Institute of Marine Engineers, 
on March7. Mr. Wilson stated that some two years 

o he was having much trouble with the corrosion 
of condenser-tubes of his ship, many tubes being 
lost on each voyage. He thought the trouble 
might perhaps be due to stray currents from the 
ighti dynamos, and he had the tube-plates, 
condenser-shell, and the hull of the ship all bonded 
together with stout copper cable to effectually pre- 
vent any stray currents passing from the tubes to the 
water. An air-valve had already been installed to 
disperse any existing air or but the trouble 
continued. He then attached numerous zinc plates 
to the tube-plates and condenser-doors. re- 
moving some of the zinc plates after they had been 
in the condenser some weeks, he found them 
covered with the usual coating of oxidised matter, 
and on testing with a galvanometer in contact with 
brass immersed in hot salt water, he found they 
had reversed their polarity and were reading 
electro-negative instead of electro-positive. This 
was a conclusive proof that zinc was not a per- 
manent friend unless some means could be devised 
by which each plate could always be kept clean 
and bright while in use ; this was, of course, im- 

ible. At this stage the captain adopted the Cum- 
rland method, which had totally removed all the 
troubles, no signs of corrosion taking place. There 
had been, further, no leaky tubes in the con- 
densers, and this he wholly attributed to the regular 
working of the process. Mr. Cumberland then 
explained this with the aid of the model above 
referred to. 

After a few remarks by Mr. W. E. Gibbs, who 

stated that the paper was most interesting, but 


one, he thought, which would gain in value were 
the actual conditions detailed also on scientific lines, 
Mr. A. Philip said that he had recommended the 
process to several of his friends, and it had in- | sessed, 





this passage is more simple than navigation on a 


In one case, 


variably given absolute satisfaction. 


the route from Arles to Marseilles by the new canal | his 





where danger was feared from an accidental re- 
versal of the polarity of the generator, a friend of 

is had inserted in the circuit a small polarised 
relay. The power required by the Cumberland 
process was exceedingly small, he did not think it 
exceeded one Lp per day, and he might say it 
saved thousands a year by doing away with the 
necessity of retubing. He congratulated the author 
for having put forward a most interesting and 
successful device. : 

Mr. Rolfe, who followed, said he would very 
much like to see comparative results given by two 
condensers, one provided with the author's - 
tective system, and the other without this. With 
reference to other methods of preventing corro- 
sion, it had been stated that ive rods were 
of no use, for in course of time they themselves 
corroded, and, in concluding, he emphasised the 

int that thoroughly comparative figures should 

given. 

Dr. Rosenhain expressed the opinion that the 
theoretical aspect of the author’s method had been 
made quite clear. But he would like to refer to 
one point more especially which had struck him in 
the course uf the demonstration with the model 
exhibited. It was well known that when steel 
bars were pickled in an acid, hydrogen was evolved 
and the mechanical properties of the steel were 
influenced thereby. The author’s method led to 
evolution of hydrogen, and he asked whether this, 
by acting upon the surface of the steel plates form- 
ing the boiler, was going to act upon their mechani- 

properties. He(thes er) thought this might 
not be the case, but still there was a possibility 
of such an action taking place, and he thought the 
= should be cleared up. Danger under this 
ead was probably very remote, and the author’s 
system no doubt promised to remove the corrosion 
difficulty in a satisfactory way. 

The Chairman was glad that Dr. Rosenhain had 
called attention to the effect which the solution of 
hydrogen might have upon the steel forming the 
boiler. On seeing the experiment made by the 
author with his model, the same point had appealed 
to him(the Chairman), and he thought that hy en 
might ibly be a source of {a real danger. “Phe 
point should be kept in mind when dealing with 
the question of stresses. 

Mr. Cumberland, in the course of his reply to 
the discussion, and with reference to the danger of 
hydrogen, mentioned trials which had been carried 
out at a Melbourne power-station, the report of 
which trials, recently issued, gave, he thought, 
conclusive evidence that no danger was to be feared 
under that head. He would deal more fully with 
the point in » written reply to the discussion. He 
could give satisfactory scientific data to further ex- 
plain his process were these needed. It was ible 
to vary at will the amount of current sent ugh. 
And in regard to comparative tests, one had been 
carried out in Australia ; a condenser there had been 
losing tubes at the rate of a hundred a month, when 
he (theauthor) installed his process on one condenser 
at the plant in question. is was five years ago, 
and the result was so satisfactory that after a 
30-days’ trial the whole of the condensers were 
fitted with the protective device, and instead of 
losing tubes at the former rate of a hundred a 
month, the loss amounted to only six tubes in five 
years. The White Star Line had adopted the device 
for the last four years and had fi it on their 
ships, since when there had been no tube losses. 

the motion of the Chairman, the author was 
awarded a hearty vote of thanks for his contribu- 
tion to the Institute’s proceedings. 


Nores oN THE ANALYSIS OF 
ALLoys. 


The next paper taken was the one on ‘‘ The 
Analysis of Aluminium and its Alloys.” It was 
read in abstract by the author, Mr. W. H. Withey, 
B.A., of the National Physical Laboratory. i 
dealt with the work on the alloys of aluminium 
carried out in the Metallurgical De ent of the 
Laboratory, the author confining himself to givin 
an account of methods which had proved rapid an 
reliable in continued practice. He emphasised the 

int that the more useful methods avoided as 
ar as possible the separation of the aluminium, 
owing to the bulky age mae which this metal 

ve and the difficulty encountered in freeing it 
rom the other metals which were so frequently 
added in the various alloys. These methods pos- 
moreover, the advantage that large quanti- 
ties of the alloy might be used, with the result that 
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various metals which were added in small amounts 
only might be determined with the maximum d 

of accuracy. The author then described the various 
processes followed and treatments used in the 
analyses, and gave the results obtained. He also 
stated that in some instances a special search was 
made for vanadium and titanium by colorimetric 
methods, but without result. Also that in some of 
the treatments beryllium and zirconia were looked 
for, but also without result. 

After a few complimentary remarks by Mr. 
Rolfe on the excellence of the work carried out by 
the author, and a rece dation of the elec- 
trolytic method for the separation of manganese, 
Dr. R. Seligman said it was obvious that the paper 
was an extremely important contribution to the 
subject ; it formed, in fact, a standard which would 
prove of very great value. The “omnibus” method 
referred roy + the author would prove specially 
useful when dealing with unknown alloys. t he 
(the author) had failed to find the rare metals he 
mentioned was, perhaps, not very wonderful after 
all, for he (the speaker) did not think many of the 
alloys contained them in the first instance. Dr. 
Seligman, as an illustration of this point, referred 
to a case, within his knowledge, in which the men in 
charge of the manufacture of an alloy which was to 
contain tungsten, dropped the tungsten into the fur- 
nace instead of into the pot, owing to the difficulty 
met with in dissolving tungsten in aluminium ; this 
no doubt applied to many alloys sold as containing 
such and such more precious metals. The author 
had shown that all his analyses of samples of 
aluminium contained small percentages of copper ; 
this was quite a reasonable occurrence to expect. 

Professor Turner stated that the volumetric 
estimation of alloys was a very simple one, it saved 
a great deal of trouble, and he thought it might be 
included in the investigation. 

Dr. Rosenhain, who closed the discussion, said 
the paper was a very valuable one. It was, in a 
sense, a by-product of a series of researches which 
were being carried out at the Metallurgical De- 
pans of the National Physical Laboratory on 

half of the Advisory Committee for Aeronautics 
and the Alloys Research Committee of the Institu- 
tion of Mechanical Engineers. That latter Insti- 
tution had not stifled the work being done; the 
Laboratory was launching out in other directions, 
and one of the results was the paper which had just 
been read to the meeting. He (the speaker) could 
confirm Dr. Seligman in the latter’s remarks as to 
the rare metals. The author had analysed prac- 
tically all the aluminium alloys on the market ; he 
had analysed also alloys made up in the Laboratory, 
and when these were made to include rare metals 
they were duly found in the analyses. Dr. Rosen- 
hain laid special stress upon the fact that the 
author's results of analyses gave the percentages of 
both silicon and silica. The colour of the silica, 
he remarked, was quite different in different cases, 
sometimes being very light and sometimes dark. 
Silicon in aluminium formed a compound, and he 
(the speaker) anticipated that it would be there as 
compounds of silicon and silica. The sources 
from which the aluminium was obtained seemed to 
affect the results, and it might influence the condi- 
tion in which the silica and the silicon were found. 
A method was wanted for the determination of 
carbon and oxygen in aluminium, since the method 
used for steel was not suitable, and other methods 
gave hopelessly variable results, and he commended 
the problem to all scientists who were concerned 
with aluminium. 

In the course of a brief reply, the author stated 
that in the case of the electrolytic method the 
— suffered, there occurred, in consequence, 

osses in weight, and difficulty in weighing the 
constituent. The alloys he had used varied greatly 
from sample to sample; in one there was, for 
example, nine times as much of one constituent as 
in another ; the constituen.s also varied greatly in 
different portions of the same bar. The only method 
he knew for the determination of carbon was that 
by Moissan ; there was no other method available. 
In regard to oxygen, his efforts until now had been 
unsuccessful, and he believed the question was one 
impossible to solve. 

n the motion of the Chairman, the author was 
heartily thanked for his paper. 


THe ANNEALING oF NickeL-Sitver (Parr I.). 


The paper having the above title, by Mr. F. C. 
Thompson, M. Met., B.Sc., Demonstrator in 
Metallography in the University of Sheffield, was 








then taken. It was read in abstract by Professor 
Brook. It was not discussed, the Chairman inti- 
mating that all remarks should be sent in writing 
for publication in the Journal. 
e other papers on the list were taken as read. 

The usual votes of thanks to the Chemical Society 
for the loan of their rooms, and to the Chairman, 
concluded the proceedings. 





IRON AND COAL IN GERMANY. 

THE price of bar steel continues to rise; whilst in the 

i of March 160 to 165 marks were still accepted, 

the quotations of the Rhenish-Westphalian works were 

at the middle of the month raised to 170 to 175 marks, 

and in some cases even to 180 marks per ton for Thomas 

material. The demand from the neutral countries is very 

active, and contracts have already been placed for delivery 
in the course of the third quarter of the year. 

The German Steel Union during February despatched 
an te of 282,269 tons, against 285,784 tons for the 
preceding month, and 266,905 tons for February, 1915. 

here is a decline in railway material of some 16,000 tons 
as compared with January, but the deliveries of these 
commodities vary a eal from month to month, and 
the falling off in railway material was almost counter- 
balanced by an increase in shape iron. The deliveries in 
February of the different soulbeate represented 52.44 per 
cent. of the allotment. 

The report of the Union of German Machine-Tool 
Makers for last year states that a materially increased 
demand for machine-tools for military purposes set in 
directly the war broke out, and has been going on ever 
since at an undiminished rate. Amongst the companies 


which have done exceedingly well on account of the war, | HD: 


the Harzer Works at Riibeland and Zorge must be men- 
tioned, having been able to raise their dividend from 6 to 
25 per cent., to write off 813,214 marks, against 141,283 
marks for the previous year, in addition to which 601,000 
marks, from a transaction, have written off 
on buildings, and there are other material writings off 
besides, and 425,000 marks are reserved for war tax, &c. 

The Hugo Schneider Company, metal and brass works, 
Leipsic, pays 20 cent. for 1915, against 6 per cent. for 
1914. On the other hand, the Bochum Mining Company 
is unable to pay any dividend, which has ca’ some 
surprise, as a dividend of 5 or 6 per cent. had been 
reckoned upon. 

In the Ruhr coal-mining district an increased produc- 
tion of coke is required, as the stocks by degrees have 
_— ay reduced, and some shortage is appre- 

ended. 

Since mines like Graf Bismarck have taken up the 
manufacture of coke, the quality of the Ruhr district coke 
bas undergone a material change, which, however, so far 
bas not had any influence upon the prices. Hitherto the 
Ruhr district coke has been produced from soft coal, 
but a few mines, amongst them the Graf Bismarck, have 
commenced to use other kinds of coal—viz., gas and gas- 
flame coal. 

The sale of coal is somewhat influenced by transport 
difficulties. Even if the shortage of rolling-stock has 
ceased to be a panes, it occurs occasionally. The 
scarcity of the by-products from the coke manufacture 
continues and becomes particularly manifest in the 
epring, when the demand for artificial manure sets in. 

ulphate of ammonia is not obtainable in sufficient quan- 
tities, and the same applies to toluol and solvent naphtha. 
Of benzol there are sufficient ~~ ey also for private 
consumption, but the stocks are by no means excessive. 
The manufacture of briquettes has Leen somewhat im- 
peded by lack of some raw materia], but the demand has 
so far been satisfied. 








EXAMINERS FOR THE AERONAUTICAL INSPECTION Dkz- 
PARTMENT.—We learn that there are still vacancies for 
examiners in the Aercnautical Inspection Department. 
The pay, including allowances, is 3/. 15s., rising to 4/. 5s., 
with of further advancement. andidates 
should erably be gentlemen with a good theoretical 
education, practical experience in engineering, and a 
working knowledge of scientific measuring instruments. 
Preference will be given to those who are unlikely to be 
called up for military service, and who are not now 
usefully meet on war work. Applications should be 
made to the Chief Inspector, Aeronautical Inspection 
Department, War Office, 13, Albemarle-street, London, W. 





THe J yo ne Bg yee OF ean. —It is 
announced that Mr. R. kin’s paper on *‘ Speeding-u 
in an Engineering Factory,” down for reading on Sener 
evening next, has postponed till April 18. This 
paper describes the methods by which the output of cer- 
tain essential commodities was enormously increased, 
partly by a modification of method, and in by the 
stimulus of increased pay. It has long been wn that 
in very many branches of engineering the normal te 
output has far below any that is ethically 
justifiable. For this condition of affairs neither employer 
nor workman bas been free from blame. The latter will 
often confess that by small modifications in his method 
his output could be very greatly increased. The proba- 
bility the “‘ office” would a steal the fruit 
of his thought, by cutting down his total receipts to the 
former value, gives him no inducement towards improve- 
ment. In one of the cases mentioned in Mr. Rankin’s 
paper the output was raised from 8 or 12 pieces an hour 
to 90, though this was an outside figure, observed in one 
special case only. 





‘SON THE WHIRLING SPEEDS OF LOADED 
SHAFTS.” 
To THe Eprror or ENGINEERING. 
Srr,—I have to thank you for forwarding early co; 
of the letters you have received from Dr. and \. 
fessor Jeffcott on the above subject, although I am 
afraid that the time I have been able to devote thereto 
is not altogether adequate for the proper consideration of 
such extensive 


ence. 
In his letter Dr. Cl rightly takes exception to m 
remarks—in Appendix C—regarding his attitude towards 


Dunkerley’s formula. I gave two quotations from Dr. 
Chree’s paper which of themselves are insufficient to 
demonstrate his opinion. reason is that, when 
engaged in en article, I did not have a copy of 
Dr. Chree’s Paper, ide me, but had to rely upon some 
extracts from his mathematical appendix, which I had 
made in the course of a visit or two toa public library. 
It is now clear from Dr. Chree’s letter, and a reference 
to his paper, that these extracts stopped at too early a 
period, with the result that I was led to the misinterpre- 
tation to which Dr. Chree calls attention. I am glad 
that he has done so, as I thereby have my own views 
put right, and can avail myself of the opportunity to 
ex regret at having, through insufficient know- 
l created a wrong impression of his attitude in this 
matter. 

The part of Dr. Chree’s paper which I have over- 

looked—or rather forgotten about, as I must have read it 
at one tim as is shown in his letter, with the 
general case of two loads on a shaft. It will be quite 
clear that I could have saved myself considerable trouble, 
and obtained fuller results, by using this method in 
of that actually given in Case I., Appendix C, which is 
only equa case of the general problem treated by 
r. Chree. 
It is interesting to note, from the figures given in Dr. 
Chree’s letter, that the discrepancy between Dunkerley’s 
method and the more correct method would seem to 
increase as the loads approach the supports, leaving a 
relatively long central length unloaded. Perha; this 
would not occur to the same marked extent with three 
loads, where one was always central. 

As Dr. Chree points out, this method could easily be 
developed to treat even more elaborate arrangements, 
although it might be expected that the general expression 
for R would me very unwieldy. Probably it will be 
found that the values which have now been given afford 
@ sufficient guide as to the accuracy of the Dunkerley 
method in the most usual practical cases. In fact, it 
would seem that Dunkerley’s formula is fairly reliable in 
actual cases—that is, of course, assuming it to be pro- 
perly used. Moreover, with the correct use of the method 
a small margin of safety is realised ; and this is certainly 
desirable. 

In connection with the employment of the Dunkerley 
formula in practical cases, it might be worth while to 

int out that the determination of the correct equiva- 

ent uniform shaft is frequently rather difficult, and con- 

siderable errors may arise in this step. The accuracy of 
the results obtained depends so completely on the correct- 
ness of the assumed uniform diameter that, in reality, 
only where the shaft does not vary much in diameter 
over its whole length can the results be considered 
reliable. Where, for instance, a short length of rela- 
tively large diameter occurs near the centre of a span, it 
is difficult to refrain from giving it undue value; it 
really has but a slight effect. It will indeed be found, in 
the great majority of actual designs, that the graphical 
method must be resorted to; and that Dunkerley’s 
formula should be used for preliminary work only. I feel 
certain that Dr. Chree’s letter will have made the whole 
question of the accuracy of Dunkerley’s rule quite clear, 
and will completely dissipate any false impression my 
remarks in Appendix C may have created. 

Professor Jeffcott’s letter came as an altogether un- 
expected surprise. I had not anticipated that the mathe- 
matical work would have been assailed, for the reason 
that, to me, it seemed it could only be wrong if it failed 
to show the result actually arrived at, so readily com- 
prehensible is the idea, and so inevitably does it follow 
on previous work on this subject. ; 

rofessor Jeffcott attacks my assumption that the 
rotation is about the axis of the bearings, and considers 
that it is really about the Dagon yg 4 deflected 
position of the shaft axis at the point of load; and a 
modification of my investigation to suit this condition 
fails to show any evidence of the result I had obtained. 
But, after all, this is only a negative result ; it may only 
be the silent protest of the mathematics against unsound 


ments. 

“While admitting the plausibility of the ment in the 
case of very slowly moving shafts, where shaft fibres 
have time to take up the Sa er stresses due to 
their changing tions, I it quite impossible to 
believe that a whipping shaft is rotating about such an 
entirely i i axis as that through the deflected 
position occupied by the shaft when at rest. Is it not 
more sensible to assume rotation about a definite axis 
such as that of the bearing centres, where the constraining 
forces come into line with the radial forces? 

I think Professor Jeffcott’s idea is due to a ready 
appreciation of the fact that the motion is such as to give 
a more uniform displacement from the deflected position 
than from the unstrained position. In this connection 
I think Professor Jeffcott would bave been more correct 
to have considered v in place of m in his mathematical 
work. It is the variation in the deflection of the shaft 
that is to be considered ; m might quite conceivably be 
invariable throughout the revolution. Also I do not 
understand his reference to my having included the 
potential energy due to gravity, but omitted the corre- 
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sponding elastic energy. For the conditions I have 
taken the investigation 1s quite complete. ; 

Again, Professor Jeffcott’s claim is'that rotation takes 
place about the deflected position because of the effect 
of gravity on the shaft. One recognises the idea he is 
following from his consideration of transverse vibration. 
Now it is easy to see that, in the mathematical study of 
the transverse vibration, one could consider the > as 
vibrating about the unstrained position with gravity 
always acting, or as vibrating about the deflected posi- 
tion with gravity absent. Either method would suffice to 
study the motion. In the case of rotation, Professor 
Jeffcott assumes the rotation as affected by gravity, and 
also admits gravity into his investigation. By analogy 
with the vibration problem this hardly seems correct. 

But, apart from all other consideratione, I might direct 
Professor Jeffoott’s attention to the ‘“‘common-sense” 
idea of the theory which I have given, which idea I 
endeavoured to make clear in my paper. It was there 
indicated that under the action of the forces that must 
exist it was impossible that rotation of the shaft could 
occur with unchanged elastic form. Professor Jeffcott 
will recognise that this applies to his case also. The 
deflection of the shaft from its unstrained position must 
vary in some way throughout the revolution, the peri 
of the change being that of the revolution. Now Dr. 
Chree has proved that the frequency of natural vibration 
of a shaft is reduced by rotation, gradually decreasing as 
the s increases, until it is zero at the whirling _ 
If this theory is correct—and I do not think Professor 
Jeffcott will question it—there must at some stage be 
agreement between the period of revolution (and therefore 
of the period of disturbance of the shaft form) and the 
natural period of the rotating shaft. That speed of 
rotation for which agreement takes place is a critical 
speed. 

This idea is so easily comprehended that I cannot 
suppose Professor Jeffcott has altogether realised what 
the proof of its incorrectness entails. It necessitates the 
establishment of the fact that under the conditions of 
rotation the elastic form remains unch (s.¢., Pro- 
fessor Jeffcott’s »v remains unchanged) throughout the 
revolution ; or it requires proof of the failure of 
Chree’s theory. The negative result that Professor 
Jeffcott has actually reached cannot be brought forward 
as a sound proof either of the truth of his assumptions 
or of the incorrectness of mine. Indeed, I look upon the 
fact that my investigation has actually established this 
result, simultaneously with that which had already been 
known, as justification of any assumptions I may have 


made. 

When it is thus shown that Professor Jeffcott is hardly 
justified in his assured manner of dealing with this matter, 
the necessity for his somewhat elaborate explanation of 
the occurrence actually noted with the 250-kw. turbine 
becomes less conspicuous. He attributes the whole affair 
to looseness in the inner ends of the bearings, which 
would allow the nodes of the vibration to be out as far as 
the outer bearing faces, and consequently to give rise to 
a low critical speed due to the increased internodal 
distance. 

In order to test this I have taken the trouble to makea 
graphical calculation with the correct shaft dimensions, 
and have found the critical speed for the 52.8 in. length 
(¢ ¢., over outer faces of bearings) as 2680 revolutions per 
minute. This is considerably more than the 2500 revolu- 
tions per minute estimated by Professor Jeffcott, and, 
considering this discrepancy along with the extreme im- 

robability of the nodes being at the outer ends of the 
Cearings, it must be seen that Professor Jeffcott’s hypo- 
thesis is something of a failure. 

Looseness in i may serve to make the node 
positions uncertain over a small internal region, but it is 
difficult to believe in the extreme cases considered by 
Profeasor Jeffcott. His Fig. 1, with its short, wide bear- 
ings and shaft centre lines, can hardly be admitted as 
evidence. 

At the end of his letter Professor Jeffcott states, in 
connection with the alternative solution in my Appendix 
A, that, ‘‘if modified in accordance with the amend- 
ments indicated above, will, of course, lead to the same 
amended equation for m.” Professor Jeffcott will not 
find it so very simple, I am afraid. 

I trust that I have dealt with all the essential features 
of these letters. Several minor points may have been 
neglected, but this reply is already inordinately long. 

_ In the short note from me which you publish in your 
issue of March 31, the sentence, “It is also suggested 
that the margin of safety . . . ”, should read ‘‘It is also 
suggestive that. . .” 


Yours —— 
Airdrie, April 3, 1916. M. KERR 








THE INSULATION OF FURNACES. 
To THE Epitor oF ENGINEERING. 

Sirn,—The recent appeals of the Government to all 
consumers to economise in coal leads me again to call 
attention to the needless waste of heat in furnaces. On 
several occasions I have pointed out in these columns that 
& great saving might be effected by ing furnaces with 
& suitable non-conductor, with the additional advantage 
of cooling the atmosphere of the workshop, and thus in- 
creasing the efficiency of the workers. So far as I am 
aware, no manufacturer has adopted this suggestion on 
& large scale in this country ; in America, however, fur- 
nace insulation is becoming common, and is found to 
possess all the advantages claimed for it. All interested 
10 this question should read a paper by P. A. Boack, on 

The Thermal Insulation of High-Temperature E ra 
ment,” published in vol. xxviii. of the Transactions 
American Electrovhemical Society, 1915. in which the 
Subject is fully discussed. Is there any metallargist in 


‘od | Powers under different conditions. 





this country prepared to make a practical trial, say, on an 
annealing furnace? I am persuaded that the result of 
such & trial would be to establish the economic value of 
furnace insulation, and lead to its general adoption. 
; OCuas. R. DaRine. 
City and Guilds Technical College, Finsbury, E.C. 





“THE FAN DYNAMOMETER.” 
To THE EpiTor OF ENGINEERING. 

Str,—Referring to the article on page 262, dealing with 
the wear by Mr. Hodgson on the above subject in your 
issue of the 17th ult., as I am the inventor and patentee 
of the fan dynamometer, and as my firm is the sole manu- 
facturer of fan d ometers in this country under my 
patent, it may be interesting for me to refer to the matter. 

In 1897 I read two papers before the Institution of 
Mechanical — entitled “Experiments upon 
Propeller Ventilating - Fans.” The principles are, of 
course, the same for fan-brakes and ventilating - fans. 
Those papers, which were fully discussed, were printed 
ey — - your journal in 1897. They bees _— 
about thirty different fans at p: ive 8 8 

The natural laws are 

verified and the mutual relations of revolutions and brake 
horse-power are given. I then stated a formula givi 
the effect of atmospheric conditions, which was deri 


from actual experiment, that the horse-power varied as | th 


ea B where B is the barometer height in inches 


of mercury and T the absolute temperature. The law 
that the horse-power varied as the cube of the revolu- 
tions was also verified. 

1t is interesting that these results are corroborated by 
the author’s experiments. Also one ge ha the subject, 
I would mention my papers entitled ‘‘ Experiments on 
the Arrangement of the Surface of a Screw-Propeller,” 
Institution of Mechanical Engineers, 1892; ‘ Experi- 
ments with Ventilating-Fans,” British Association, 1893. 
Three reports to the Royal Society, entitled ‘* Resistance 
of tng 4 in - _ 1901, and ~~ . 

© author o © paper apparently assumes the 
fundamental law of the fifth power. He endeavours by 
analysis to divide the resistance into two parts, and gets 
the resistance of the blades and then the resistance of the 
arms, the sum of which is shown by the symbol uw. I 
find, however, from experiment that when the arms are 
run in conjunction with the blades it affects the sum of 
the two constituent results to a considerable extent. This 
is evidently due to the effect on the stream-lines and feed 
of air into the fan. In other words, I have found that 
the theoretical law of the fifth power does not follow, but 
the power is between the fourth and fifth. 

I find it much more reliable to calibrate the fan dyna- 
mometer on powers about or nearly the same as may 
be used in practice. For instance, our 150-horse-power 
type fan-brake, as manufactured by my firm, was tested 
on four different electric motors, ranging from 5 to 150 
horse-power. The results are reduced to a standard 
barometer pressure of 30 in. of mercury and 60 deg. Fahr., 
and the correction can easily be made for variation from 
the standard by the usual formule. 

Yours very aay, 
W. G. Watxer, A.M. Inst. O.E., M.I. Mech. E. 

Emery Hill-street, Westminster, 8.W., April 3, 1916. 





*TURBO-BLOWERS AND COMPRESSORS.” 
To THE Epiror or ENGINEERING. 

S1r,—I beg to draw your attention to an error in the 

formula given in Messrs. Guy and Jones’s 


on 
“Turbo - Blowers and Compressors,” E ed on 
page 144 of your issue of February 11, for the work done 


in adiabatic compression in brake horse-power :— 


0.291 \ fo + 461 
= 2115 {(%) -1} ° ‘3 BELP. 


The quantity ff should obviously be Py, and the quantity 
Po should be Py. 

Also, in the definition of symbols, since Pb is the 
barometric pressure and », is the gauge pressure at the 
compressor suction, the absolute pressure P, at the com- 
pressor suction should be the sum of these two quantities, 
and not difference as stated in the definition. 

Yours faithfully, 
8S. F. Barctay, Ph.D., B.Sc. 

River Don Works, Sheffield, April 1, 1916. 





*“*ELECTRICAL POWER PLANTS IN THE 
THAMES.” 
To THE Eprror or ENGINEERING. 

Srr,—The letters of Mr. Anderson and Mr. Nicol 
commenting on my suggestion that a good way to cure 
the ills of electrical power generation in London might 
be to build narrow, long stations in the have 
been read by me with interest. Mr. Anderson thinks 
that the only object of this location would be te obtain 
abundant condensing water. This may be true, but I 
did not think so when I wrote the letter. There may be) 
many p about London where there is ample con- 
densing water. I donot know whether this is so, but 
other advantages of the Thames location are that it is 





central (an advan seldom secured), an unoccupied | 
location is obtained, it gives an opportunity to start. 
de novo, and, as I ~ furnishes a good solution of 
the coal and ash problems. | 

Mr. Nicol’s objection to the project is that the coke 
from gas works not util conveniently. I 
frankly admit that I know little or notbing about the fuel 
supply of London, but apparently other people have 





ignored the coke supply. As far as my own observation 
“sre bemeed nee | seen anybody who wanted to use coke, 

ave never heard of a stoker that burns it successfully, 
and believe that its -load properties are a minimum, 
and renders it unfit for a service in which small nominal 
boiler capacity is necessary, and the greatest practicable 
forcing capacity indispensable. 

I have and read so much about the smoke of 
London (my visits have always been in summer) that I 
should think that coke would be in great demand for 
house use. 

If Mr. Anderson will look at my first letter, he will see 
that I did not suggest laying pipes on the bottom of the 


river. 
Yours truly, 


' F, W. Dean. 
53, State-street, Boston, Mass., March 23, 1916. 





SvuccgssruL Encinggers.—We read in the New Age an 
interesting paragraph to the ¢ffect that there are six 
groups of A... which elt essential to the —_ 
engineer, ing to a imi investigation e 
by the Carnegie Foundation for the Advancement of 

rading, New York City, as follows:—1. Character, 
covering integrity, responsibility, resourcefulness, and 
initiative. 2. Judgment, covering common-sense, scien- 
tific attitude, and perspective. 3. Efficiency, covering 
oroughness, acburacy, and industry. 4. Understanding 
of men, including executive ability. 5. Knowledge of the 
fundamentals of ineering science ; and 6. Technique 
and practice of business. Engineers are being approached 
on subject with the request that they will number the 
six groups in the order of the importance which they 
attach to them. We wonder whether the above order is 
the one which the Carnegie Foundation has selected ; it 
seems & most recommendable classification, but is a classi- 
fication which many Continental educational authorities 
would not ~~ since they place theory first and last, and 
allow no time for any other acquirement. 

American Locomotive Buitpine.—Orders for 270 
locomotives have been recently received, without counting 
orders for 350 small 7-ton gasoline engines which the 
Baldwin Locomotive Works are to build for the Russian 
Government. The Baltimore and Ohio Railroad Company 
has ordered 50 ‘‘ Mikado” locomotives from the Baldwin 
Works, and 10 “‘ Mogul” engines from the Lima 
motive Cor tion. The American Locomotive Company 
has also to build 50 “‘ Pacific” engines for the New York, 
New Haven, and Hartford Railroad Couper. The 
New York Central and Hudson River Railroad Company 
is building 20 switching locomotives in its own shops for 
the Cleveland, Cincinnati, Chicago, and St. Louis Rail- 
road Company. e Chicago and North-Western Rail- 
road Company has ordered 35 ‘‘ Mikado” locomotives, 
14 ** Pacific,” and 28 switching locomotives, or 77 engines 
altogether, from the American motive nae. The 
same company is to build 18 ines for the tral of 
Brazil Railway, and 12 engines for the Chicago, St Paul, 
Minneapolis, and Omaha Railway Company. Important 
orders for rai cars are also in course of execution by 
American firms. 





Royat InstitruTiIon.—The day lectures after Easter 
will be as follow:—Mr. Laurence Binyon, two lectures : 
1. ‘Indian and Persian Painting ;” 2. ‘‘ Chinese Painv- 
7. Professor Charles 8S. Sherri two lectures: 


arvey and Pavjoff.” Mr. Thomas Martin Lowry, 
two lectures: ‘* Optical and Chemical Pro- 
” Sir Ray Lankester, three lectures: ‘‘ Flints and 


int Implements.” Sir Alexander C. Mackenzie, three 
lectures: 1. ‘‘ The Beginni of the Orc and its 
Instrumental Combinations ;” 2 and 3. ‘‘ Chamber Music 
and its Revival in England.” Professor W. H. B . 
two lectures: ‘‘ X-Rays and Orystals:” 1. ‘‘ New Methods 
of yoy 2. ‘First Results and their Applica- 
tions” (the 


Tyndall lectures). Professor H. 8. Foxwell, 
two lectures: ‘“‘The Finance of the Great War: New 


Problems and New Solutions ; How We Stand To-day, 
and What Lies Ahead.” Professor Sir James G. Fraser, 
two lectures: ‘‘ Folk-Lore in the Old Testament.” The 
Friday evening discourses will be resumed on May 5. 
Sir James Mackenzie Davidson, ‘‘ Electrical Methods in 
Surgical Advance ;” Arthur C. Benson, ‘‘ Vulgarity ;” 
Colonel Edmond H. Hills, ‘The Movements of the 
Earth’s Pole ;” Professor Charles G. Barkla, “‘ X-Rays ;” 
Ernest Clarke, ‘‘ Eyesight and the War.” 


Nationa, Guarp Mecuanicat Transport CoLumn. 
—In view of the imminent recognition of the Volunteer 
Corps by the Government, the work of the Mechanical 
Transport Column of the City of London National Guard 
in the near future will no doubt be fi with keen 
interest. The Column has done much useful work in the 
past in the trans of troops and stores in connection 
with trench-digging and field exercises, in the conveyance 
of wounded soldiers, doctors and ambulance men, and in 
drawing up and adopting, after consultation with War 
Office officials, special transport-infantry drill. Several 
convoys of lorries, which have been placed at the disposal 





| of the National Guard by a number of makers and o 


wners, 
will icipate in the Easter manceuvres of the Guard at 
Brighton, under the command of Commandant E. 8. 
Shrapnell-Smith, and between thirty and forty lorries (the 


majority, which are of the approved War Office type) will 
leave on on Thursday, My 20, from 
Brighton on Easter Monday. vehicles al y pro- 


mised include the following makes :— Albion, Commercar, 
Daimler, Hallford, land, and Thornycroft. Owners 
of lorries who are willing to assist with the loan of 
vehicles are invited to communicate with Column Com- 
mander and Adjutant F. G. Bristow, C.M.U.A., Offi 

83, Pall Mall, on, 8.W. 
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THe paramount importance of chemistry in war 
and , in the household as well as in nearly all 
tounches of industry and trade, has been harshly 
impressed upon the country in these days. The fact 
is recognised, but the reasons are not understood. 
The proverbial man in the street, who may have 4 
seat in Parliament, admits that certain branches of 
chemical manufacture, especially those probably 
which did not promise any immediate return, have 
been neglected ; but the remedy, he considers, is easy. 
The nation commands the raw materials, the works, 
the means, the brains, and competent chemists—let 
them start at once to manufacture whatever is wanting. 
But when he hears that University College, where 
renowned chemists like Thomas Graham, Alexander 
Williamson, and William Ramsay have taught, has 
been spending large sums on building splendid new 
chemical laboratories, and now appeals to the public 
for contributions to the equipment fund, the citizen 
shakes his head and mumbles something about there 
being other urgent needs in these times. 

Though the new buildings were, of course, planned, 
and, in fact, almost finished, before the war broke out, 
the authorities of University College by no means 
regret having incurred this heavy responsibility when 
the a was enjoying peace. To draw the 
attention of the public to the urgency of their appeal, 
they arranged for an informal inspection of the new 
laboratories last Friday. As treasurer of the Bquip- 
ment and Endowment Fund, Captain the Hon. 
Rupert Guinness, C.B., M.P., urged that the moment 
was not at all inappropriate for an appeal ; the war 
would come to an po some day, they had to 

rovide for the time after it. The director of the 
oratories, Professor Norman Collie, F.R.S., who has 
occupied the Chair of Organic Chemistry since 1902, 
stated that the extensions been fo: upon them ; 
they had had to turn chemical students away for 
years, and after the war there would be more chemists 
than ever, more in particular demanding instruction 
in physical chemistry. Professor F. G. Donnan, 
F.R.S., an old University College student, who 
— Sir William — ——— ciheunt 
ganic Chemistry in 1913, a few significant 
words as to the meaning of technical chemletey, which 
the laboratories are to cultivate, a term which seemed 
to puzzle the British nation. Properly speaking, there 
was no such thing as technical chemistry ; there were 
engineering chemistry and manufacturing chemistry ; 
but before the chemist and physical chemist could call 
in the aid of the engineer to lay down an experimental 
plant, previous to ing the work on to the manufac- 
turer, they had to submit the details of the operations 
to the closest chemical —— study, and for all 
those purposes they requi © most perfect labora- 
tory equipment. Post- uate research work is to 
be — _ features ae new laboratories. 
laboratories might appropriately be styled a 
chemical institute, as the sen’ Figs. I and 3, will 
indicate. The chemical laboratories proper have been 
in use since last autumn, when the iy a were 
abandoned ; but the other rooms are waiting for their 
fittings. University College men are justly proud of 





To Od Buildings 


ASPHALTE FLAT 


ASPHALTE FLAT 











Fie 


their coll with its imposing portico and dome, and 
any extension, however desirable on general nds, of 
the buildings out of harmony with the original design 
would call forth a storm of indignation. No parts of 
the college can look back a century ; the main build- 
ings were orly finished in 1838. The designer, William 
ilkins, had been guided by the aspirations of Wren, 
and in designin the extensions of 1880, the two 
side wings with t ode weer along Gower-street, 
Hayter-Lewis follo the original plan. The addi- 
tions of the last few years are the work of the present 
Professor of Architecture of University a Mr. 
F. M. Simpson, who ho some day to close the still 
open quadrangle and 
frontage by a screen of columns. The new architec- 
7, building forms the north-west corner of that 
q 
we are , lies outside 


uadrangle, to the 
north of it and a little cnpunanetrionl 


ly to it; that was 


e gap in the Gower-street | 





. 3. 


unavoidable, Gower - place being not quite at right 
angles to Gower-street. There was another narrow 
street, called Little Gower-place, between Gower- 
lace and the main college; that thoroughfare has now 
Sneek, and a covered bridge leads from the 
d floor of the chemistry building into the north 
cloisters of the college. Messrs. Dove Brothers erected 
the building. : 
The handsome Portland-stone facade of the chemistry 
| building, with its beautiful entrance, the doorway on 8 
| podium with Corinthian columns, placed distyle in antis 
(Fig. 3), well maintains the itional character of 
| the college buildin The frontage has a length of 
315 ft., and the building covers an area of 17,000 sq. ft., 
| to a height of about 60 ft. The door, of oak studded 
| with brass nails, opens into a 





ious hall, out of 
rangle ; the new chemistry building, with which | which the main stairway, flanked by a pair of Ionic 


columns, leads to the upper floors; there are two 
other stairways. The plans (Figs. 1 and 2) show thatthe 
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THE NEW CHEMISTRY BUILDINGS OF UNIVERSITY COLLEGE, 
PROFESSOR F. 
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front is set back about 10 ft. from the inner line of 
the pavement. The lower half of the basement rooms 
is below the street level, and if it were not for the 
yo area in front, those rooms would suffer from the 
gloom of underground dwellings. There is really a 
half-basement, hence ; and as the lower windows are 
made of prismatic glass or of luxfer glass, which 
will distribute the light, there was no difference to be 
noticed in the brightness of the illumination in the 
basement and on the first floor, though the day on 
which the visit took place opened the spell of warm 
sunshine which followed the last snowstorm. 

The planning of the interior was settled by the 
architect in conjunction with the members of the 
chemical staff who had beforehand made a tour of 
inspection of the chief modern laboratories at home 
and abroad. We have already mentioned the names 
of the two professors. Professor Donnan had already 
had a large share in the design of the Muspratt Labora- 
— at Liverpool University, from which he returned 
to Gower-street in 1913. To these we have to add the 
names of Dr. W. B. Tack, Administrator of the Labora- 
tories, who has had a great deal to do with the design 
and its execution, and Dr. S. Smiles. 

The plans give a good idea of the great number of 
laboratories, lecture-theatres, and rooms. Generally 
speaking, the basement is given up to technology, the 
ground floor to inorganic chemistry, the first floor to 
organic chemistry, and the second, or top, floor to 
physiology and to the laboratories for first - year 
students. On all the floors accommodation is reserved 
for special research work. Beginning our ingpection 
at the eastern end of the basement, we notice first the 
general laboratory for technical research on a large 
scale. It is a big room, 50 ft. square, taking up, like 
the large lecture-theatre just above it, the full width 
of the building. The floor will be concreted ; the 
ceiling slopes, the maximum height being 27 ft. The 
photograph, Fig. 4, shows three openings of the 
special ventilation flues in the end mall, an the steel 
beams and stanchions are of the type used throughout 
the building. Pipes bring water, steam (for heating 
and other purposee), ges and compressed air into this 
as into most of the other laboratories. These pipes are 
lagged with cork if necessary, and are distinguished 
by rings of different colours; generally the pipes are 
placed in conduits; additions like the wires for elec- 
tric power transmission will be attached to the 
ceilings. 

As the water-main pressure would be insufficient for 
working vacuum pumps on the top floor, or driving 
water turbines or any other apparatus requiring more 
than 30 lb. water pressure per sq. in., hydraulic 
water under 700 Ib. per sq. in. is mixed by an injector 
With supply water in an accumulator under load, so 
that a —s of at least 75 lb. per sq. in. is available 
throughout the building: The injector pump and 
water lock to prevent high-pressure unfiltered water 
gpiting back into the water mains were supplied by 

essts. Merryweather. The alternative would have 
been to boost the pressure by mechanical means ; the 
Sutomatic arrangement adopted seemed preferable. 
The apparatus seen in the pho ph, Fig. 4, belong 

$0 4n installation fitted up for the technical examina- 
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tion of & new manufacturing process. That research 
was entirely successful, and the Government facto’ 
which was started on the strength of this researc 
has been in working order for some time. In the 
Organic Laboratory, we should here mention, some 
valuable drugs, greatly in demand in hospitals, are 
being made for the Government. 

The Technical Laboratory is at the end of a cemented 
corridor running along the middle of the floor. The 
first front room next to it is the workshop, which is also 
used by the Physical Department. Then follow store- 
rooms, and underneath the main entrance—which is, 
so far, not used—the constant - temperature room, 
which is double-walled, with an air-space of about 
6 in. between the two walls, and which will be 
electrically heated. Oa the other side of the corridor 
are the furnace, dynamo, accumulator, and liquid-air 
rooms; in the latter, the old Hampson liquefying 
machinery is to be reinstalled, and apparatus for 
liquefying hydrogen are to be added ; liquid ~ 
has become indispensable in a good laboratory. The 
chambers and the stores for coke, corrosive and in- 
flammable chemicals, &c., are underneath these rooms, 
and belonged to the cellarage of the houses that stood 
on the site. The other side of the floor, beyond the 
stairway, is taken up by the laboratories for physical 
chemistry. Fig. 5 is a photograph of one of these 
laboratories. The rooms are fitted up to accommo- 
date a few workers, from one to three each. 

On the ground floor are the large lecture-theatre, 
which has seating accommodation (tip-up seats) for 
240 persons, and also the smaller lecture-hall for 
110 senior students especially of ny ge chemistry, 
both of which extend into the first floor above. The 
large theatre is panelled with Oregon pine, and has 
been fitted up with oe —— so that it 
may serve as a public lecture-hall. It is noteworthy 
that the floor above the large theatre is ‘‘ hung up” 
from the girders of the asphalt flat above the lar, 
laboratory on the second floor; thus columns could 
be dispensed with in the theatre. The preparation 
rooms, & museum, and the private laboratories of 
Professor Donnan take up the eastern side of the main 
stairway, while the general inorganic laboratories, 
the assistants’ rooms, operation-rooms, research-roome, 
and library are on the western side. The name 
** operation-rooms ” indicates rooms in which experi- 
ments involving much noise and objectionable fumes 
are carried out. The focting of the laboratories 
consists of boards resting on beams supported by 
concrete, from which the boards are se ted by 3-in. 
air-space. Wood is not an ideal yee | for a chemical 
laboratory ; but concrete is cold objectionable, 
while the boards are warm, and may easily be taken 
up when they need repair or when anything goes 
wrong in the drains (acid-proof, open conduits, made 
by the Leeds Fire-Clay Company, with bitumen joints). 
The benches are mostly covered with reddish-brown 
adamantine tiles (supplied by Messrs. Edwards, of 
Ruabon) ; these unglazed, highly-compressed tiles rest 
on @ few inches (about 2 in. mostly) of ferro-concrete, 
which is supported by glazed bricks or wood, and 
they have given every satisfaction. It was feared 
that there might be more breakage of glass vessels on 
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these stone tables than on the teak wood or slate 
otherwise used in the laboratories ; but there have 
been no complaints at all in this respect, and the 
tiles are, of course, very easily kept clean and neat. 
The fume cupboards inside the rooms are merely 
ventilated by gas flames in the ordinary way; the 
— cupboards outside are ventilated by fans on the 
roof, driven by electric motors. 

The first floor is similarly subdivided into organic 
laboratory, combustion, balance-rooms, double-doored 
dark rooms (there is one more of these in the base- 
ment), research-rooms, and the private laboratories of 
Professor Collie. The lecture-hall, which seats 110 
students, resches into the second floor. This to 
floor contains in its eastern portion the organic ont 
inorganic laboratories for first-year students, which 
are the brightest rooms in the whole building, light 
being admitted through ~. skylights in the flat roof 
and in its sloping sides. The western portion is the 
department of Physiological Chemistry, under the 
direction of Professor Vaughan Harley ; the general 
laboratory, the operation and post-mortem rooms, the 
small rooms for animals, and the large research-rooms, 
are intended only for post-graduate work. All the 
research-rooms, which are more or less isolated from 
other parts, are approached by the western staircase, 
which has a special entrance in Gower - place, 
while the eastern stairway serves the lecture theatres. 
The inside walls of most of the rooms are lined with 
glazed bricks, along which and the other walls run 
teak ledges for the various ty 

supplied concern the 


The largest needs yet to 
electrical and the physico-chemical equipment. So 


far current is available only for lighting, and there 
are no electric furnaces nor electro-chemical apparatus, 
we believe. Physical chemistry requires many elabo- 
rate ap tus. A sum of 20,000/. is now wanted for 
the equipment. Sir Ralph C. Forster, Bart., already 
the most liberal donor of 34,000/., has promised to 
supply a quarter of the equipment sum, provided the 
other three-quarters be secured. Other donors are the 
late Mr. Otto Beit (5200/.); the Earl of Rosebery 
(Chancellor of the University), Viscount Iveagh, the 
late Sir Edward Durning-Lawrence, the late Dr. L. 
Mond, Mr. Edwin Tate, the late Sir Julius Wernher, 
the Goldsmiths’ Company (each of these hoving, Se 
tributed 1000/.), and many others ; the London ty 
Council voted 25,000/. towards the completion of the 
laboratories. oo re . very a —_ to let 
an institution of so wi recognised ability, u 
which so much has already spent, be etippled im 
ite activity for want of final su and we hope 
that the Hon. Rupert Guinness, M.P., the treasurer 
of the Equipment Fund, University College, will not 
have to issue a further appeal. 





ARMOURED Cars FROM AUSTRALIA. —The first armoured 
motor-car for fighting purposes tg be built in the Com- 
mon is now comp! , and several ers are 
under construction. Considerable difficulty was experi- 
enced in procuring the uired type of steel for the 





armour-plating, but finally this was overcome. The com- 
ted car w 1} tons, and has a speed of 50 miles an 
ur. She is by her crew as *‘Gentle Annie.” 





324 


ENGINEERING. 





| APRIL 7, 1916. 








CROSS-COMPOUND WINDING - ENGINES 
FOR THE CHISLET COLLIERY, NEAR 
CANTERBURY. 


On Plate XXXI. we give details of the cylinders of 
the powerful winding-engines built by Messrs. Fraser 
and Chalmers, Limited, for the Chislet Colliery, near 
Canterbury. 

The general arrangement of the engine has already 
been ilfastrated in our last issue by Figs. 1 and 2, 
Plate XXIX. Details of the high-pressure cylinder are 
illustrated in Figs. 3 to 11, Plate XX XI., and of the 
low-pressure cylinder in Figs. 12 to 20. The high-pres- 
sure cylinder is not jacketed ; it has a bore of 2 ft. 8 in., 
that of the low-pressure cylinder being 4 ft. 5 in., and 
the stroke of both is 66 in. Both are cast from hard, 
cold-blast iron. The cylinder clearances are in both 
cases about 5 per cent. Both cylinders are mounted on 
sole-plates of cast iron. 

The valve arrangement of this engine is believed to 
be novel. As it is intended to work with super- 
heated steam, it was considered inadvisable to employ 
Corliss admission-valves, on account of lubrication 
difficulties. Moreover, when applied to winding 
engines, particularly if compounded, Corliss valves 
are somewhat liable to rattle on their seats when 
the throttle-valve is closed in finishing a run or wind. 
In the case of the inlet valves, this is due to the pres- 
sure in the cylinder rising above that in the steam- 
chest, whilst in similar fashion the exhaust-valves 
lift if the pressure in the cylinder falls below that in 
the exhaust-pipe. The rattling does not, it is true, 
really dam the valves, but the noise is objection- 
able. For these reasons, it was decided to make the 
inlet valves of the drop type, but to retain the Corliss 
pattern for the exhaust-valves. These have not to 
work under the same extremes of temperature and 
pressure as the admission valves, whilst there are some 
serious objections to the use of the drop type as exhaust- 
valves. If reasonable cylinder clearances are to be 
retained, it would be necessary to locate these drop- 
valves immediately under the cylinder and below the 


floor of the engine-room. The relative inaccessibility of | } 


valves thus placed, and the awkwardness of inspecting 
them, commonly leads to their neglect by the engine- 
man, so that there is great risk of trouble sooner or 
later. The Corliss valves, on the other hand, are 
above floor-level, and easily accessible. All four 
valves, both drop and Corliss, are operated by a wrist- 
plate which is driven from the usual eccentrics by an 
Allan straight-link motion. 

A reheater receiver is placed between the two 
cylinders and below the engine-reom floor. In this 
the steam discharged from the high-pressure cylinder 
is reheated by live steam drawn from the boiler. This 
receiver is fitted with wrought-iron tubes expanded 
into tube-plates, and through these the steam 
on its way to the low-pressure cylinder, whilst the live 
steam surrounds the tubes. A relief-valve is fitted to 
prevent any dangerous rise of pressure. 

Throttle-valves controlled both by hand and by 
governor-gear are fitted to both cylinders, and above 
them instead of below the floor. In this way the 
valves are immediately accessible and ensured of due 
attention. Both valves are opened and closed simul- 
taneously. In actual winding operations sufficient 
steam is trapped in the reheater receiver to ensure 
the immediate restarting of the engine when required 
whatever the position of the cranks. It is thus un- 
necessary to live steam direct to the low-pressure 
oylinder, alan, possibly, after a very prolonged 


stand. This arrangement is one of the many improve- | § 


ments in winding-engines which have originated with 
Messrs. Fraser and Ohalmers, and since been adopted 
by others. 

An enlarged detail showing the thickness of the 
high-pressure cylinder and the depth of the heavy box- 
section covers is reproduced in Fig. 10. These covers 
have no flanges, but are held in position by the flanges 
of the front and back guide-frames, which are secured 
to the cylinder heads by twenty 1}-in. studs. The joint 
is made good by copper rings caulked in as indicated. 
The throttle-valve is secured to the cylinder at A, 
Figs. 3to6, and from this valve the steam enters the 
] regei ver space shown, which communicates at each 
end with the valve-chests. A cross-section through one 
of the valve-chests is represented in Fig. 3. A detail 
of the Valve-seat is shown in Fig. 8, whilst Fig. 9 
shows the studs used to strengthen the cylinder at the 
exhaust-ports. Two studs are used for each of these 
ports. The! flanges on the side of the cylinder to 


support the be ay and other operating mechanism | Shanks 
ig 


are well showg in . 5. 

The Corliss exhaust-valves both communicate with 
an exhaust brangh, 14 in. in diameter, situated midwa 
between them. From each valve there is a branch C, 
i 4 and 7, which leads to a relief valve. As 
indicated by the key plans, Fig. 11, the high-pressure 
cylinders for the two engines, being built for the 
colliery, willbe right and left handed tively. 

As will be seen from Figs. 12 to 20, the details of the 
low-pressure cylinder are very similar to those of the 
high-pressure cylinder ; the main difference is that 





the low-pressure cylinder is jacketed. The liner is 
of the same metal as the body of the cylinder. It is 
turned to a forced fit, and further secured by copper 
rings caulked in at each 6nd. As will be seen from 
Fig. 19, this liner abuts against a shoulder at one end 
only, so that it is free to expand at the other end. 


(To be continued.) 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 22. 

ANOTHER general advance in steel products outside 
of steel rails has taken place, ranging from 2 dols. to 
5 dols. a ton. Further advances seem inevitable. 
Buyers are undetermined whether to place orders for 
distant delivery at current prices, or to defer action and 
take their chances on a possible recession in prices. Pro- 
ducers = the buyers are forcing prices up on them- 
selves. port business continues to be a very important 
factor. The latest important inquiry aggregates 100,000 
tons of barbed wire from England and France; other 
material for war munitions continues in active demand. 
Pig-iron, after a temporary lull, is once more in active 
demand. Ferro-manganese is nominally 175 dols. at sea- 
board with none available. As high as 350 dols. have 
been paid for spot delivery with 400 dols. asked for 80 per 
cent. The —_— removal of the embargo to New 
England has —— out a large number of inquiries and 
orders. All finished material is moving upward, some 
buyers placing orders for 1917 delivery. Railroads con- 
tinue active buyers of steel rails, cars and locomotives. 
Steel rail orders for the week aggregate 90,000 tons for 
delivery late this year and 95,000 tons for delivery next 


year. 

Domestic orders have been placed for 4500 cars and 
275 locomotives. Another inquiry ison the market for 
export for 25,000 cars. Bridge material for railroads is also 
very active. Heavy steel plates are called for far beyond 
the capacity of the mills. Prices are no consideration. 
Shipbuilders contract for material to cover prospective 
construction just as fast as they accept contracts. The 
railroads of the United States are facing a contest with 
their employees which involves extra annual payments of, 
in round figures, 100,000,000 dols., based upon an eight- 
hour dey. It is impossible to make the average run in 
ess than ten hours. Time-and-a-half is demanded for 
the extra two hours. This is the most serious problem 
the railroad managers have ever had to face. While their 
traffic has enormously increased, and while they might be 
able to pay it while exceptional conditions continue, 
a return to normal conditions would impose impossible 

ens. 





Tue IncorPoRATED MounicipaL EvecrricaL Associa- 
TION. —The twenty-first annual and other business 
meetings will take on June 22 and 23, at the 
Institution of Electrical Engineers, Victoria Embank- 
ment, W.C. On Thursday, June 22, after the Presidential 
Address by Mr. Alex, C. Cramb, Borough Electrical 
Engineer, County Borough of Croydon, the following 
three 5 ‘will be read :—‘‘ Boiler-House Design,” b: 
Mr. . W. Lackie, Past- President, Engineer an 
Manager, Glasgow Corporation Electricity Department ; 
** Area of Supply from an Economic Standpoint,” b 
Mr. H. S. is, Borough Electrical Engineer, Sou 
Shields ; ‘‘ The Application i 
culture,” by Mr. W. T. Kerr, City Electrical Engineer, 
Hereford. On Friday, June 23, the members will 
receive the Council’s annual report, close the ballot for 
officers and Council, 1916-17, and transact other business. 


of Electric Power to Agri- 





Tue InstiTvTe oF Marine Encingers.—The annual 
report of the Council, presented at the twenty-seventh 
annual meeting, on Friday, March 31, states that the mem- 
bership at the close of the financial year, on January 31, 
1915, totalled 1553, thenet increase during the year being 86. 
ubjects were set for papers or essays for Sir Archibald 
Denny’s award for any members. Fora contribution 
on ‘* Nominal, Indicated, Brake and Shaft Horse-Power, 
how Ascertained, and their Relation to One Another,” 
Mr. James Watt, Graduate, was aw: 2/., and for 
contributions on ‘‘ The Thrust Shaft ; its Relation to the 
Work and the Power Transmitted ; Design of an Ideal 
Thrust-Block, with Description of Details,” Mr. C. P. 
Tanner was awarded 2/.; Mr. D. Langharne-Thornton, 
1l. No examination was held during 1915, as most of the 
— ye apprentices, for whose benefit the scholarship 
was intended, are engaged on National Service. As it 
was decided to postpone the examination for these 
scholarships during the war, the amount of the scholar- 
ships—viz., 50/. per annum for two years—has therefore, 
with the approval of Lloyd’s Register, been held over in 
the interim, allowing the scholarships to accumulate, and 
the names of accepted candidates have meantime been 
retained. The Chairman of Council was nominated b 
the Council to serve on the Committee in connection wi 
the Advisory Council, appointed by the Board of Educa- 
tion for Industrial and Scientific Research. Mr. J. 
was nominated to re) t the Institute on the 
Advi Committee of the rd of Trade, to su 
the late Mr. Joseph Hallett. The Board of Trade desired 
the Council of the Institute to express an opinion on the 
formulation of a more definite basis for the calculation of 
nominal horse-power than is at present in use, and the 
matter is still under consideration. Mr. Alexander 
Boyle has been appointed as representative on the Com- 
mittee formed by the Institute of Metals to conduct 
research work on the corrosion of metals. Mr. J. 8. 


Blackett, member at San Francisco, was appointed to 
attend the International i 
Francisco, September 20 to 


eering Congress at San 
1915. 








NOTES FROM THE NORTH. 
Griaseow, Wednesday. 

Glasgow Pig-Iron Market.—Last Wednesday afternoon 
showed no change in the pig-iron market; business 
remained at a standstill, with the price of Cleveland 
warrants firm. On Thursday morning the conditions 
were still unaltered, sellers’ prices being quoted 91s, per 
ton, but in the afternoon no declared sellers were in the 
market. Sellers’ prices remained stationary on Friday, 
but no transactions took place either forenoon or after- 
noon ; indeed, the work was completely blank so far as 
public business was concerned. This dulness still pre- 
vailed on Monday, the only difference being an advance 
of 1s. per ton in buyers’ prices at the morning session, 
when 93s. was quoted. either at the afternoon session 
nor on Tuesday was any business transacted, sellers’ 
prices remaining unchanged since Friday. 

Scotch Steel Trade.—In Glasgow and the West of Scot- 
land, despite the unfortunate friction which has caused 
much anxiety, the steel industry continues to flourish 
with the utmost vigour, the output of war material bein; 
well maintained, the prices continuing at the hig 
level, which shows no signs of easing off. The needs of 
our own Government, those of our Allies and our colonies, 
are increasing, and naturally have first claim on all 
workers, and only after these demands are satisfied is it 
possible for steel-makers to consider the claims and neces- 
sities of ordinary mercantile customers, and in this 
direction business is therefore slow. In view of the 
urgent necessity makers are doing their very utmost to 
grapple as successfully as possible with the problems 
eith which they are faced, and at several of the local 
works new smelting-furnaces are being erected in order 
to cope with the demand for semi-finished steel material. 
In some cases prices have advanced, owing to the ever- 
increasing cost of raw material and of labour, and the 
current quotations for boiler and ene and for 
angles are a trifle over last week’s level. 


Malleable-Iron Trade.— There is an extraordinary 
demand for malleable iron of all kinds, and makers 
report excellent business, especially in the smaller sizes, 
which are required, either directly or indirectly, for 
Government purposes. In the circumstances it is becom- 
ing ne me | difficult for any mercantile orders to be 
undertaken. or prompt — “Crown” bars are 
firm at 14. per ton, less the usual 5 per cent. discount, 
and for export the figure is about 13/. 10s. nev. 


Scotch Pig-Iron Trade.—The home trade in Scotch pig- 
iron keeps on a very high level, although little is being 
put through on export account, particularly in the case of 
ordinary foundry iron, which is much quieter than usual. 
Hematite is in such continual demand for the home 
markets that it has been deemed advisable greatly to 
curtail its export, even to Colonial consumers. Since 
the maximum price was officially settled a few weeks 
ago, the price of foundry iron-was taken into considera- 
tion also, and the decision has just been made public. 
For No. 3 ie at works 5/. 15s. 6d. per ton has been 
fixed, 2s. 6d. extra being allowed for delivery in Glasgow, 
while the customary 5s. per ton above this figure will be 
leviable on the No. 1 quality of all the best brands. With 
the lower-grade qualities makers may discount the 
official rating to the extent of 1s. 6d. per ton. So far 
export — remain free. The current market quotations 
for makers’ (No. 1) iron continue unchanged, the prices 
still being as follow:—Summerlee and | loan, 125s. 
per ton; Clyde, Calder, and Gartsherrie, 127s. 6d. (all 
cuioped at G w); Eglinton, 120s.; Glengarnock, 125s. 
both at Ardrossan) ; mellington, 122s. (at Ayr) ; and 

hotts, 127s. 6d. ( at Leith). 

Scotch Shipbuilding during March.—In comparison 
with former years, mercantile shipbuilding, particularly 
on the Clyde, continues poor, for v obvious reasons, 
only two vessels having been launched during the mcnth 
of March. Taken in conjunction with January and 
February, this totals a net tonnage of 16,956 tons for the 
five vessels launched in the first quarter of the year, 
while for the corresponding period a year ago, twenty- 
nine vessels, of a net tonnage of 106,705 tons, were 
launched. Although the available figures are the lowest 
for a number of years, every yard in the Clyde area 
is as busy as it is possible to the demands of the 
Admiralty being excessive, and the pressure inordinate. 
Some mercantile orders are reported to be under considera- 
tion, and it is stated that Messrs. Barclay, Curle and Co., 
Whiteinch, have just had a contract p for a cargo 
boat for the Federal Steam Navigation Company. The 
following table gives the figures for March :— 


Clyde. Forth. Dee. 
Two vessels Three vessels Three vessels 
11,246 tons 2943 tons 615 tons 
while those for the quarter figure out at :— 
Clyde. Forth. Tay. Dee. 
Five vessels, Three vessels. None Ten vessels 
16,956 tons 2563 tons - 1841 tons 





EMPLOYMENT FOR DiscHaRGED ARMY MorTor-DRIVERS. 
—The Employment Bureau for Discharged Army Motor- 
Drivers, which was established by the Commercial 
Motor- Users’ Association in 1915, with the co-o tion 
of the War Office, the National Association for Employ- 
ment of Ex-Soldiers, and the Board of Trade Labour 
Exchanges, has been the means of placing a number 
of di drivers in direct contact with t firms 
in need of drivers for their commercial motor vehicles. 
Drivers are invited to register their names at once at the 
offices of the Association. Particulars and application 
forms of the Bureau, which is free to drivers, may 
obtained from Mr. F.G. Bristow, F.C.1.8., Secretary, 
the Commercial Motor-Users’ Association, 83, Pall Mall, 
London, 8.W. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

South Yorkshire Coal Trade.—The general scarcity of 
fuel continues to perturb merchants and consumers 
alike. Except in cases u contracts, works are unable 
to get supplies, and are obliged to run with only sufficient 
for daily requirements. There are no reserves on hand, 
and even munition establishments are suff from 
shortage. The reports from the collieries w that 
better workings are now being maintained under the 
more favourable weather conditions, but this improve- 
ment is not of sufficient duration to exercise any direct 
influence upon the present state of the market. 
factor is the inducement offered to agents to secure orders 
for shipment, as in cases the quotations are 3s. to 4s. 
per ton higher than the figures obtained for inland trans- 
actions. Recent shipments have been chiefly for French 
and Italian ports, but these have not been of an unduly 
heavy character. The tonnage for neutrals is small. Gas- 
coal of all description is Saiytin' “y 4 — to inland works 
on contract account. house-coal section is 
the ition at all easier. In thie respect the warmer 
weather is having the effect of lessening the rush of 

iness, and merc agents are better able to 

deal with the vast accumulation of orders on their books. 
So heavy are these orders that it is estimated that if 
the situation is unc till Easter, the holidays will 
arrive with arrears still to be wiped off. Some ope is 
placed on the oouskeatian of output at the collieries; but 

as this seems to be entirely dependent upon the fine 
wanthes continuing, merchants are not over une that 


home consu ion, the fixed maximum of 82s. 6d. still 
rules ser bat both o. 3 and No. 4 foundry. 


Hematite Iron.—There is avting ay sue ascertainable 
concerning the East Coast hematite ch of the — 
industry.» With no iron on sale for supply earlier than 
the third quarter of the year, and not at all 

to quote forward, business is practically at a 


inclined 
the — em | the export quotation of Nos. 1, 


2, and 3 ie 140s. the price for home consumption 
remains at the fixed maximum of 123s. 6d. 
Foreign Ore.—As regards foreign ore business is pos- 
sible on the basis of Pl for 00 per. cent. Rubio f.o.b. at 
of di mene Gagtag for manufacture 
of iron to be used at Sg can arrange freights Bilbao- 
Middlesbrough through the Government at 17s., bub in 
the ordinary way in the open market the freight is 26s. 
Imports of foreign ore to the 
far this month amount to 37,24 on 


Coke.—There is no change in coke. Business is under- 
stood to be still passing at the fixed maximum for home 
use of 28s. at the ovens for average blast-furnace sorts, 
and up to 30s. 6d. at the ovens for — low in 
phosphorus. 

Manufactured Iren and Steel.—No new features of 
moment are ascertainable concerning the finished-iron 
and steel industries. The numerous private inquiries 
in the market receive little attention from producers, all 
of whom eontinue too busy with Government work to 
entertain ordinary commercial business. 
are among Paaon =e Y- + iron 
= ey =. i! oom hk 


the general position will be appreciably until the ; double best bars, 
advent of summer. It is sa’ a —_ that the H 12s. 6d.; Taga iron 
railway difficulties are not so acute. — Best (praia, ‘me yt. -y* 111, 15s.; iron 
branch hand-picked, 20s. 6d. to 2i1s. 1s. 6d.; iene best plates, 11d. Os.; iron shiv- angles, 132. 10s.; iron 


Silkstone, 17s. 6d. to 18s. 6d.; Derbyshire best brights, 
17s. 6d. to 18s. 6d. ; Derbyshire house, 16s. to 17s.; 
large nuts, Ibs. 6d. to 16s. 6d.; small nute, 15s. to 16s.; 
Yorkshire 16s. 6d. to 17s. 6d.; Derbyshire hards, 
16s. to 17s.; best slacks, 12s. to 13s.; seconds, 10s. 6d. to 
lls. 6d.; smalls, 8s. tu 9s. 


Iron and Steel.—Sheffield is only slowly recovering 
from the effects of the storm. The city’s industries were 
rather severely dislocated by the delayed Gdiveien A of 
fuel, material, and fini and some time must 
of necessit: elapse before circumstances will become 
normal. ere is a briskness all round, however, and all 
possible steps are being taken to minimise the loss of 
output. Steel works are running at full pressure, but 
even so, all requirements for war purposes cannot be met. 
The expansion of the —— of national importance seems 
to continue unceasingly, and manufecturers are not aided 
in their tasks by the unsettling influence of the —_—. of 
ged” men. The market for iron and steel retains 
last week’s firmness. Prices are now more settled than 
at any other period during this year, and there is no 
preeemenn likelihood of a change. Hematites are in a 
position and are keenly inquired after. Oonsider- 
able usiness has been done at current rates. Common 
irons are featureless. The consumption of pig-iron is 
below the average of recent weeks. The meagre imports 
of billets are reflected in the high prices demanded. 
Basic billets are stated to be almost unprocurable, and 
for any spot lots pew figures are paid. t trans- 
actions have done at the following rates :—Bessemer 
acid, 147. to 14/. 10s.; Siemens acid, 15/. 10s. to 16J. ; 
basic hard, 122. = to | 137. ; basic soft, 111. 15s. to 122. ; 
steel hoops, 171. "Scrap is being used on an 
enormous scale, bee as + * supply is abnormally t, 
the quotations are much more in buyers’ favour 
than they usually are. The general steel trade, apart 
from Government and similar work, indicates a 
falling-off in the near future, as the present inquiries 
are only ona small scale. Manufacturers are not 
alarmed, however, and some even look forward with 


relief to a slight easing of the present high tension. | has 


In the cutlery trade it is satisfactory to note that the 
—— business is being maintained, notwithstanding the 
difficulties which | beset manufacturers. ML KA 
thir of their ori staffs are vouchsafed them by the 
Military, and it is a tribute to the business acumen of 
Sheffield cutlers that the position should show no falling 
away, especially in view of the mammoth Army and Nav 

contracts which have to be executed. On the other 

there has been little change noticeable by the elimination 
of German competition, for Ameriean, and even Swedish, 
competitors have stepped into the breach. The foreign 
and colonial business is being conducted at high pres- 
sure. Recentorders were chiefly for saws, springs, tools, 
cutlery, and steel. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Pig-iron is becoming more 
and more scarce. Customers abroad are most insistent in 
their efforts to place orders for Cleveland iron, but they 
experience great difficulty in doing so, and the belief is 
growing that shipments to neu will be prohibited i 4 
the near future. At the same time it is 
know that, so far, the committee appoin pointed to > 
supply to home consumers have not found it necessary to 
make any suggestion with regard to restriction of exports, 
in order to satisfy home requirements. Up to now con- 
sumers here are receiving supplies regularly. Practically 
the only stock of pig-iron is that in the public warrant 
stores, and the = iy held there is little over 50,000 
tons, nearly all is No. 3 Cleveland. Business is 


risen to 95s. f.0.b., whilst that of No. 1 is in the 
neighbourhood of 100s., and No. 4 foundry, 94s. For 





ship. fm (Z-in. diameter), 162. oe ; iron shi rivets 
(8- 4 diameter), 17/. 10s.; A bars (no ae, 3 steel 
ship - plates, 11/. 10s. ; steel ship - angles, 1 1. Qs. 6d. 3}; 
steel ship-rivets (j-in. * diameter), 171. 10s.; ‘aol ship- 
rivets i in. diameter), 18J. mm 3; steel strip, 141, 10s. ; 
steel hoops, 15/.; steel joists, 11/. 2s. 6d.; and heavy 
steel rails, 10/. 17s. 6d.—all less the customary 24 per 
cent. discount, except rails, which are net f.o.b.; a | 
steel joists and — | shipbuilding material, which are 
net at works. 


Iron and Steel Shipments.—The shipments Ff bmw and 
steel from the Tees during March totalled i 
as compared with 82, gt — for the — nth, an 
48,083 tons for March last year. 
ances, 62,010 tons were pig-iron, 6012 tons pees 
iron, and 26,929 tons steel. Only 875 tons of pig-iron 
went coastwise, 61,135 tons going to foreign ports. 
France received no jess than 3 tons ; whilst Italy 
took 9587 tons; Norway, 4942 tons; Denmark, 4667 
tons; Sweden, 2950 tons; America, 2400 tons ; 
Japan, 2274 tons. Of the manufactured iron despatched 
yy the third month of the year, 4341 tons went to 
coastwise customers and 1671 tons to buyers abroad, 
India, with an import of 850 tons, being the largest 
receiver. Of the steel cleared, 26,144 tons went foreign 
and 785 tons coastwise, the principal customers bein 
France, 21,419 tons ; Japan, 1743 tons; and India, 167 
tons. 





NOTES FROM THE SOUTH-WEST. 

Cardsf’.—Colliery-owners, anticipating that there would 
be considerable tonnage arrivals over the week-end, have 
not been =r to modify quotations = early ‘April 

deliveries. It will take some weeks fully to restore tele- 
graphic communication, which suff from a recent 
blizzard ; but every day may be expected to be attended 
with some progress in this respect. Buyers are showing 
a disposition to hold back i inquiries in hope of values 
easier. The best wv steam coal 
to some extent, nominal ; 


and cargo smalls, 14s. to 17s. ton. The latest quota- 
tions for bituminous coal and patent fuel have been :— 
pam Sears & Be ey No. 3 Rhondda 
large, 34s. to 36s. No. 2 Rhondda 
large, i. to 2s. No. yh Sy? and patent 
a a ore ton. Special foundry coke for export 

at 


has been qu 57s. to 62s. 6d.; good foundry coke, 
fg and furnace coke, 42s. 6d. to 47s. 6d. 
per ton. As regards iron ore, Rubio has been uoted 
at 393. to 40s. per ton, u ae ly tte deny iron, 


and charges, including freight, insurance, &c, to Cardiff or 


Western Trade Matters.—The at and Blaina Iron 
Works Company, Limited, will pa: of dividends upon | be 
share, April A. by vednctionef euene of ends upon 
its preferences ; the arrears have been running on since 
1872, and now exceed 500,000/.—A special meeting of the 
Moindy Shipping Company, Limited, has unanimously 
approved an increase of the nominal capital of the company 
from 50,0002. to 200,000/. It was ee at the a 
2 a company was m and an. dey 

the engagement of its existing tonnage wo d place it 

“ “the A any of the ensuing financial year in the position 
es aoe written down the cost of its 

Sean t was further stated that contracts had re- 
cently been let for two steamers, each 
dead weight, and also another steamer to carry 3750 tons 
dead weight. It was confidently anticipated sted that these 
three steamers would be delivered during the next twelve 
by which time the average cost of the fleet 

would under 8/. per ton of issued capital.—The old 
Cyfarthfa Iron Works at Merthyr will be shortly re- 


pig oo the = = —— 1s that of labour, but 
0 


00 men have now 





Messrs. Ralley of f of baingusteed Barry, who are 


rt of Middlesbrough so | Mr. 


and |and ways. In the 


to carry 7250 tons | They 


‘25 


ae Sam pany, and in 1888 he took charge 
of the blast-furnace plant of ~—S Rio Tinto Company in 
Spain. He returned in 1895, and became manager of 
their extensive works at Cwmavon, Port Talbot. When 
the Rio Tinto Company erected new works at Port ee 
Deer made visits of inspection to » -y 7 
the United States. so as to bring the Port Talbot 
oeererte thoroughly up to a, He succeeded Mr. 
M. Williams as chairman of the Rhondda and 
Swansea Bay Railway in 1911.—The Cymric Shipping 
Company, Limited, has declared an interim divi for 
the first quarter of the year at the rate of 30 per cent. 
er annum.—At the monthly gy Ty on hs oy of the 
ewport Chamber of Com Robjent 
spoke in favour of Glovermmenn out subsidies p. Ps advance- 
ment of trade at home and abroad. Mr. Robjent con- 
tended that a representative of the Government should 
sit continuously to examine trade proposals of national 
importance, and ay if a subsidy of 30,0002. or 100,000/. 
were desirable for financing such proposals, not so much 
in the interest of tho puantianenat the country, } ame 
nei | = should be granted.—The bg Shipping Com 
pany, Limited, gives its ~ wR end of 
30 per cent. for year ended March 31.—Some m for 
years borings were ae at 
coal. “ediations of coal-seams were develope bat 


— of — Bristol City _—— Mr. Twiggs 

1] t thing to lone was to uce 

oe minimum fe laborious and brutish of the 

ae Sy anaes Ge See aoe orces. As 
uced of producti 


secure higher rates of pay for guiding new mechanical 
forces with and intelligence. her rates of 
ay were obtained in those industries in which the 


» forms of mechanical appliances were used, and 
ae gee, which had the latest and best _—- 


il merce 
which ae eae a and Cchintheed i in 4 f+ 


: . ay the world’s brsinan 
ristol must keep its eyes open, but no port was better 
adapted for expansion. At Avonmouth was room 
on vacant land to the east of St. Andrew’s-road for the 
accommodation of large works. Within the dock pre- 
mises there was also land for large factories for the treat- 
ment of raw materials from abroad. At Bristol Docks 
there was as fine a body of men as could be found at any 
docks in the kingdom; and it was encouraging to find 
that the volume of goods imported had increased last 
ag Ag 2,774,427 tons, as compared with 2,106,848 tons 





Tus Rartway Year-Book, 1916.— We have received a 

copy of this year-book for the current year, the nineteenth 
ear of publication ; it is published a+ the office of the 
ciheae iiaeneiag es the price of 2s. 6d. net. It contains 
— information on the British railways in regard to 
08, statistics, &c., pm | each British railway is dealt 
with separately, a map being given of each system, to- 
ether with the names of the directors, chief officers, an 
ical sketch, and very complete data on the system, 


| ite working, and the financial results. General informa- 


tion is also given on the railways of the world. The 
book forms a useful and interesting compendium on rail- 
way matters. 


Tu Bear Istanp Coat Deposits.—The Bear Island 


: they 
ustible supplies 
of coal. oer tested at the Mining Academy 
in Berlin, and the quality has been found most satis- 
factory. The heating valve is given rv) aye og = ie 
whilst with sone og J English coal it is about 

tory work has already commenced ; a cou) ea 

mn ase spent the winter at Bear Island, ‘and a a couple 

engineers are going up to prepare the plans for har- 

bour constructi: arrangements, store-houses, 

&c. The Bear is open for navigation throughout 

the year, and the harbour will, it is stated, require no 
very heavy expenditure. 





Tue Vizcaya Iron anv Street Worxs.—We read in 
the Revista Minera, Metalurgica y de Ingenieria that the 
a ; fae -_— de =" is aes new 
ops for deali: we ee ae ee ‘or —— 
facture of mw Be -calibre abate 


to contain two hydrauli i meee ue Sh 
are to con wo raulic 
and 800 tons, serv quved te tue davai 


shops will cover an area of 


-CTAnes 
‘ha edie the 
in the forging toohtnent” ieee aber o 
a det Sar tn teak tame ed laaien, tame 
a or 
of those for the construction of abe of - Contain 


large horizontal and vertical furnaces, and a deep harden- 
ing-pit full " oil, served by a quick-acting electrically- 
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THE NEW RHONE-MARSEILLES CANAL. 


(For Description, see Page 316.) 








oO OO OO Kaew 





Fic. 15. Dyker BETWEEN THE SEA AND CANAL FROM 


28 OD eS i SS 








— 


Se ae 


E..' ” 


wa ee een 


MarseEtites To La Lave. 








Fie. 16. Entrance or Canat Tunnet at Port pve La 


A Ratiwar Vereran.—The death is announced, in 
his ninéty-third year, of Mr. T. Normi formerly 
well known as a railway official, and for thirty-six —_ 
district superintendent of the Yorkshire Division of the 
Lancashire and Yorkshire | ao Mr. Normi 
entered the service of the ire and Yorkshi 
(then the Manchester and ktete) eiwey te Jon : 
1847, in the comparatively humble capacity of easel 

rter at Brighouse. At th and 

orkshire ym 
rs 


had no completed line to Bradford, 
and 


to alight at Bri and were sent 
The Low Moor and Bradford exten- | 





on in omnibuses. 








oe 





—_—___— 


Lave. 


tion. In 1914 the aggregate production was 23,332,244 
tons, and 7,362,980 tons were made for sale. In 1913 the 
aggregate outturn was 30,966,152 tons, of which 9,523,385 
tons were made for sale. To put the matter in other 
words, there is more steadiness and force in productien 
for current consumption than there is in production fcr 
sale, as the element of chance enters into the latter, while 
it is almost entirely absent in the former. While the 
total production of pig in the United States was 1,050,000 
tons less in 1913, the production of Bessemer, spiegelesen, 
and ferro- manganese showed a falling -off of only 
513,000 tons, 


sion was opened in 1850, in which — Mr. Normington 
had risen to the postof guard. In 1854 he was appointed 
station master at Sowerby Bridge; in 1859 he — 
assistant superintendent of the Yorkshir2 Division under 
Captain Binstead, whom he succeeded upon that official’s 
retirement. He retired himself from the Lancashire and 
Yorkshire service in June, 1895, when he had reached 
his seventy-first year. 





American Pic.—Of the 29,916,213 tons of pig-iron pro- 
duced in the United States last year, 8,583,007 tons were 
made for sale, and 21,333,206 tons for current consump- 
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Rorrenpam: A. Kramer and Son. 


Ustrep cana. For Subscriptions, New York: 
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ADVERTISEMENT RATES. 


The for advertisements is three shillings for the first four 
wages rea eee oa ore way ell orders 
avi eeven w ent mi accompany ers 
for Ep their cannot be 
on the wrapper 
SA ae Yet The 
are 12 in. divisible into columns of 2} 
in width. all practicable 


naire, tak keke ciety anual cequaianeet 
Advertisements intended for insertion in the cur- 
rent week's issue must be delivered not later than 


received not later than 1 p.m. on Tuesday in each 
week. 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ENGINEERING” may be ordered from any Newsagent in 
town or country and at railway book-stalls, or it can be supplied 
by the Publisher, post free, at the following rates, for twelve 
months, payable in advance :— 

For the United Kingdom............ £1 15 6 

The increase in the annual subscription is entirely due to the 
new postage rates on newspapers. 
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NOTICES OF MEETINGS. 


Tue NortH or Ene.anp Instirurs oF MmIne AND MECHANICAL 
Eneineers.—Saturday, April 8, in the Wood Memorial on New- 
castle-on-Tyne, at2 p.m. The ‘following will be for 
discussion : “ ‘Modern eee) ea eee, we with Some 
Com; ” by Mr. Samuel “The'l Portable Elec- 
tric ip,” by Mr. Hiram H. Hick. ote Leek of Trams,” by 
Mr. John Gibson. The following paper will be read or taken as 
read: “The Influence of Incombustible re on Coal: 
Dust Explosions,” by Mr. A. S. Blatchford, 


Tus Rovat Socirry or oF Anta. —Monday,, ay, Ail 30 10, vat by ir a. 
Fothergill lecture. ‘Surveying ; A. 
ty A ys 
veying y ¢ re 
day, —s ll, at 4.30 p.m. Colonial Section.—‘‘The Forest 

of Newfoundland,” by Sir Daniel Morris, K.C.M.G., 
M.A., D.O.L., F.L.S. 4 Right Hon. Sir William MacGregor, 


Tar SuRvEvors’ Sneserprnes. —M y Age 10, Tyg) a 

a ae ** The Principles of Town Plann will be by ir. 
R. Davidge, Fellow. The chair will taken st 5 o'clock 
XN of 8 o'clock. 

Tue InstTiruTION oF AUTOMOBILE ENGINEERS. — Wednesday, 
April 12, at the Surveyors’ Institution, 12, Great George-street, 
Westminster, 8.W., at 8 pm. Major B. W. Shileon, I.M.T., 

A.8.C., will read a paper entitled ag Engine to Axle.” 

Tue Association OF ENGINBERS - IN - CHARGE. — Wednesday, 
April 12, at the St. Bride’s Institute, Fleet-street, E.C., at ret 
A lecture (illustrated by lantern slides) will be ¢ given by Mr. 
Gerald Stoney, F.R.8., M. Inst. O.E., on ‘‘ Steam Turbines.” 

Tue LiverPoot ENGINRERING Socmry. ne 2 12, at 
8 p.m., at the Institution, Colquitt-street, & paper 
will be read by Mr. G. K. Paton, A.M.LE.E., cmtitied "\ Electric 


Power in Slate Guarsien 
Tue InstiruTiOon oF Naval Arcuirecrs.—Wednesday, Aneh 12, 
and Thursday, April 13, = the Hall of the re Society of 


John-street, Adelphi. y, April 1 aM 1l_ o'clock. 


Annual Re of the Counsit e ion of Aly Right 
Hon. the of Durham, K.G., G.0.V.0., P.C.) and Council 
presentation of the Institution Gold Medal and Premium, 


vddrese by the President. The following papers will then be read 
and discussed: ‘On the Work of the -Line Committee,” by 
Sir Philip Watts, K.O.B.. PRS. LL.D., D.Se., Hi » Viee- 
President ; “‘Some ions in Connection with the Work 9 of 
the Lond. Line Committee,” by Mr. W. 8. Abell, Member of 
Afternoon meeting at 3 o'clock :— The Laws of v: Friction ¢ ot 
a Fluid in — Line and in Turbulent Motion Along a Solid 
of Great Le: * by Mr. Charles H. Lees D.8c., F.R.S. ; *‘ Skin 
Friction of Ships and our Useful Knowledge ot the 
Subject,” by Mr. G. 8. Baker, R.OC.N.O. (ret.), Member ; “* 
mente to Determine the Resistance -Keels to Rolling,” 
by Professor T. B. Abell, Member; “‘An E: mental Tan 


eS Wave Motion,” by Colonel G. Russo, R.L.N., Mem- 
meeting at 7.30 o’clock :—‘‘A Brief Summary of 
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CENTRALISATION IN MILITARY 
AERONAUTICS. 

Tue creation of a Ministry of Air is a matter 
which is being pushed with much enthusiasm in 
certain quarters, and which enjoys the great ad- 
vantage of the support of Lord Sydenham, whose 
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339 | bined Atlantic and Indian Oceans did not keep us out 
suo | Of Hindustan. Our safety has hitherto been secured 


by the command of the sea, and in the future it 
will depend on our holding command of the air, 
for he who is supreme in the air will also be 
supreme on the water, at least as far as the 





“‘narrow seas” are concerned. It is therefore 
necessary that every possible step should be taken 
to fortify our position, and that the problem should 
_ ~ epeneeste to the strongest hands that can be 
oun 

The first—the chief—business of a Minister of 
Air will be to formulate a plan of air and 


~| to carry it into effect. He must have the scientific 


imagination which sees the needs of the future, 

and the firm will to insist on the adequate means 
to meet the We hear, however, very little 
about this. eople clamour for more aeroplanes, 
more airships, and more anti-aircraft guns, and 
for more powerful instruments of all three types, 
and demand a Ministry of Air to supply them. 
Surely something less than a new department, with 
its Head in the Cabinet, could see to the fulfilment 
of such needs. That a centralisation of authorit 

is urgent is well known to manufacturers who wor 

for the aircraft departments of the Army and Navy, 
and are worried by con’ a 
necessitating double sets of gauges, taps, and jigs 

A Board of Control, however, could Be all that is 
needed. But, at the same time, whether there i is a 
Minister of Air or a Board of Control, it is of vital 
importance that they should not seek to gather all 


Arts, | initiative into their own hands, and thus stifle the 


inventive power of the country. Lord Sydenham 
wrote that ‘‘the advantages of entrusting con- 
struction, experiment and matériel generally to one 
body are obvious.” If he had said the ‘‘ control of 
construction, experiment and matériel,” he would 
have been on safer ground, as, indeed, he seems to 
have felt by his saying that the precedent of the 
old Board of Ordnance was against the success of 
the proposal. The objection to the scheme of com- 
mitting the entire design and manufacture of our 


, | aircraft to an official department is, however, not 


based on this single precedent only, but is founded 
on a knowledge of the inherent character of official 
human nature. 

That some waste might be avoided by keep- 
ing experimental researches under the control 
of a single Board is possible, since no doubt 
there are frequent cases in which exactly the 
same ground is covered independently by ex 
menters with practically identical results. Thi 
is, however, by no means invariably true. 
matters of research the man counts for more o- 
the material and appliances — at his disposal, 
and because a particular field has been traversed 
without result in one well-equipped laboratory, it 
may, nevertheless, not prove equally barren to a 
second independent investigator. ven in the 
case of purely scientific experiments extraordinarily 
discrepant results are at times obtained in different 
laboratories. In these cases, moreover, every care 
is, or should be, taken to eliminate disturbing 
factors, so as to test one thing at a time. This 
course is, however, as seldom practicable in the 
complex problems to be dealt with in a 
aeronautics as it is in other d ents of en 
neering. A noteworthy example is afforded by 
numerous independent observations that ous 
necessary to establish the true law by which the 
wind pressure on a plane varies with the angle of 
inclination. Even Fangley failed to realise the 

ificance of the curious Pnstabili of conditions 

ich exist with inclinations of 30 deg. or so, and, 
like other investigators, tried to represent his 
results by a smooth curve covering all angles from 
0 deg. to 90 deg. This instance well shows how 
important it is that several entirely independent 
centres of thought shall be at work, though there 
would be undeniable advantages in a Central Board 
which collated and distributed information from 
and to these independent nuclei, and at the same 
time stimulated further research. 

The best results in design and experiment can 
only be achieved when there are several independent 
centres of — in active competition with each 
other. A Central Board forthe exchange and collation 
of results might, however, as we have said, be very 
useful in many cases; but where questions of design 
are entrusted wholly to a sing t or 
board, matters are bound to get into a groove. 
Grooves are easy to run in, and to get out of them 
means the raising of the centre of gravity of the 
whole organisation over the ridge of the ae 
a Herculanean feat which is hardly to be expected 
from the average-salaried official, who has nothin 
much to gain if the upheaval proves beneficial, pom 
may suffer severely in the contrary case. 

On the authority of a former high official in the 
Trigonometric Survey Department, we are able to 
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give a highly instructive instance of this groovi- 
ness. He states that the India Office refused to 
adopt a very important improvement in their tide- 
predicting machine, because they had ‘‘ o ised ” 
the process of computing and tabulating results. 
With the machine as originally supplied the reduc- 
tion of the observations necessitated the repeated 
copying and recopying of long series of observations. 
A simple improvement made this laborious clerical 
work unnecessary, and would have permitted of a 
large reduction in the staff employed. Such a change 
would, however, have upset the ‘‘ organisation ” 
adopted by the central authority, and it was, our 
informant states, rejected accordingly. 

Every Board tends to get filled, sooner or later, 
with ‘‘ safe” conservative men, who, as the years 
pass, cannot always realise that some of their 
ager in position and years might with advantage 

given greater responsibility and initiative. This 
remark applies equally to Government offices and 
to private undertakings. In the latter case, how- 
ever, salvation is found in the fact that a smart 
junior gets known to other firms, who may provide 

im with fuller opportunities. Again, all Govern- 
ment departments, and many commercial men, 
appear to distrust skilled technical advice. The 
very fact that a man knows something of Nature is 
held to preclude a knowledge of men. As one 
consequence we see that the Government scheme 
for British dyes deprived the technical experts of 
all control over policy, a condition which has proved 
fatal to more than one British firm of chemical 
manufacturers in the past. Dr. Baekeland, Perkin 
Medallist and inventor of Bakelite, confirms Pro- 
fessor Armstrong on the unwisdom of this —- 
He insists on the absolute necessity of having 
chemists on the Board of every progressive chemical 
works. To merely employ able chemists is not 
enough. The successors to Messrs. Simpson, Maule 
and Nicholson did this, but they refused to take 
up the ‘‘ blue” discovered by Professor Meldola, 
which afterwards founded the fortunes of one 
German firm, or to patent the pioneering dis- 
coveries of his successor, Professor Greene, which 
went accordingly to the profit of other Teutons. 

In short, as Lord Sydenham has well said on 
another occasion, the type of organisation stereo- 
typed in Government departments, and not un- 
known elsewhere, involves the man who knows all 
about a subject having to defer to one who knows 
less, and the latter to a still higher official who 
knows nothing whatever concerning the point at 
issue. 

Any attempt to centralise design and experiment, 
and to discourage independent work, will neces- 
sarily imply restrictions on the initiative of many 
able men. This view is strongly supported in 
Dr. Beilby’s recent presidential address to the 
Institute of Metals, in which the speaker emphasised 
the difficulty of restraining central organisations 
from hampering and hindering the fundamentally 
important work of our pioneers. A Central 
Board operating with mere salaried officials may, 
no doubt, conduct routine researches accurately 
and ably. It is of interest to note, however, 
that the high-explosive shell originated with 
M. Turpin, and the automatic machine-gun with 
Sir Hiram Maxim, and not with the central naval 
or military authorities of any nation. No student 
of human nature will doubt but that history will 
repeat itself, as in the past, and that it is useless 
to look to any central organisation for important 
new departures in either science or industry. 

The true function of a Central Board would 
seem to be the collection and collation of facts, 
their transmission to those interested, and the 

reparation of general specifications, which so 
ar as practicable should specify ends, rather 
than means. Of course, this latter proviso is 
somewhat of a counsel of perfection, and must 
be limited by considerations of interchangeabili 
and standardisation ; but these two gods, whic 
necessarily occupy a high position in the official 
Pantheon, must by no means be elevated to the 
supreme seat in Olympus. The policy here advo- 
cated is, it will be seen, very much that which has 
been followed for many years past by the bridge- 
—. departments of the American railways. 
These departments have issued general specifica- 
tions, but have commonly left to the builders the 
preparation of the actual designs for auch struc- 
tures as they required. No one will question that 


on the whole the art of bridge construction in 
eneral has benefited very greatly in consequence. 
ertain mistakes, of course, were made, and as 


time went on, and experience accumulated, addi- 
tional clauses, barring details and material found 
unsati ry in practice, have had to be added. 
Failures also have occurred, which would have 
been avoided had the beaten track of prior experi- 
ence been more closely followed, but the ultimate 
result has been a very great reduction in the cost 
of every kind of structural steelwork. ‘ 

None of our arguments is directed, however, 
against the creation of a Ministry of Air to deal 
with the broad as of the case. We do 
not think it is ible to give too much promi- 
nence to the subject of aerial warfare. It is in 
consequence of our neglect in the past that so 
much of our attention has now to be directed to air 
attack and defence. If we had had statesmen able 
and willing to read the writing on the wall, we 
should now be devoting ourselves to air attack, 
and instead of groping our way through darkened 
streets to beshuttered homes, we should feel as 
secure from German bombs as we do from German 
army invasion. Until Britain has the largest and 
most efficient air fleet in the world it cannot again 
be considered inviolable. 





RADIATIONS FROM ATOMS AND 
ELECTRONS, 

On Saturday afternoon last Sir J. J. Thomson, 
O.M., P.R.S., delivered at the Royal Institution 
the fourth lecture of his course on the above subject. 

In opening his discourse, Professor Thomson 
said that he wished to consider on that occasion 
@ very important point in connection with radiation 
from luminous bodies, which, perhaps, might be 
illustrated best by taking a definite case. Suppose 
an atom or a molecule of a gas to be exposed to 
agencies of a violence sufficient to make it luminous. 

e point in question was, would any disturbance 
whatever, if of the appropriate type, produce some 
luminosity, or must the intensity of the disturbance 
exceed a limiting value before any light at all 
was given out. This matter was very much 
to the front nowadays in connection with the 
quantum theory, according to which the energy 
in the light of any wave-length was made up of 
definite units. It should therefore be as impos- 
sible to excite this light with a supply of ene: 
equal to less than one of these units as it ool Ue 
to obtain a mass of any element less than one 
atom in amount. Two views, in short, were pos- 
sible as to the manner in which luminosity was 
produced. It might, in the first place, be sup- 

that the vibrator, responsible for the emis- 
sion, had the characteristics of a violin string, 
which the least disturbance would cause to give 
forth some sound ; on the other hand, the vibrator 
might resemble a bell with a heavy pendulum 
or clapper, in which case nosound was emitted unless 
the disturbance received was enough to make the 
clapper strike the side. If the first analogy held, 
the light-giving particle would respond to the 
smallest possible disturbance ; but if the second 
assumption were the correct one, there would be 
no light emission unless the disturbance received 
exceeded some definite limiting value. 

Indications as to which of these classes the atoms 
of luminous bodies belonged were first obtained from 
the comparative study of flame spectra, arc spectra, 
and spark s . In the flame spectrum of a 
given element certain lines could be observed, but 
others were absent. In the are spectrum further 
lines appeared ; whilst in the spark spectrum we 
got lines which were present neither in the flame 
nor in the arc spectrum. This observation suggested 
that certain lines required, to bring them out, the 
supply of a definite amount of energy, or at any 
rate of a disturbance of a definite amount. Some 
lines were not to be seen in the flame, and others 
not even in the arc, so that it looked as if the 
missing lines came in only when the violence of the 
disturbance responsible was in excess of a certain 
definite value. 

The conditions in which flame, arc, and spark 
spectra were developed were, however, not suitable 
for giving a perfectly definite answer to the problem 
set. Flames, for example, were gases, and owing 
to the law by which the molecular velocities were 
distributed almost every intensity of energy was re- 
presented in them. A certain small proportion 
of these molecules were, in fact, endowed with 
very large amounts of energy. Matters were still 
less definite in the case of arc and spark spectra. 
The observations quoted gave, therefore, no very 





decisive response to the question at issue. 








During the last few years, however, experiments 
had been made in conditions very ana more 
ise, and physicists had in consequence been 
snared to the conclusion that in some cases, at any 
rate, a definite and determinate amount of energy 
was necessary for the production of light. Within 
these last few years spectra of the simplest possible 
type had been discovered, each consisting of only 
one line. The conditions in which the light emis- 
sion was restricted to this had first been realised by 
Franck and Hertz. In the method used by them 
the luminosity was not excited by temperature, as 
in flames, or by a discharge, as in the case of the 
arc and spark, but the vapour studied was bom- 
barded by cathode rays. These rays were produced 
in a definite field of force, so that all had the same 
speed, and this speed was, moreover, determinate. 
The rays were ) aoa from a Wehnelt cathode, 
which consisted of a piece of platinum foil main- 
tained at a red heat, and carrying at one point a 
speck of oxide of barium. In such conditions this 
oxide liberated negative particles in enormous 
quantity, and these particles could be given any 
velocity desired, by establishing an a 
potential difference between the platinum foil and 
the corresponding anode. He could not, the 
lecturer proceeded, repeat this experiment in the 
lecture-room in its original form, but by the modifi- 
cation of the apparatus represented diagram- 
matically in Fig. 1 he was able to show that the 
colour of the light excited by the bombardment 
varied with the speed of the rays. 
The speck of barium oxide on the platinum strip 
was represented by A. The particles were shot 
out from A, all with the same velocity. An in- 


Fig.2 





clined plate B was placed in the path of the rays. 
So long as this plate was uncharged the negative 
— emitted from A proceeded in straight 
ines and with uniform velocity. As these particles 
passed through the gas they knocked against the 
molecules and made them luminous, and the 
character of the spectrum thus produced could 
be determined in the usual way. By charging the 
plate B negatively the particles were repelled. As 
@ consequence they were slowed down and their 
paths bent round into parabolas, as indicated. At 
the points of nearest approach of its path to the 
plate the particle would accordingly be moving less 
rapidly than elsewhere, and, the lecturer pointed 
out, the colour of the light excited in this neigh- 
bourhood was reddish, whilst where the speed 
was high it was blue. This experiment therefore 
showed, the lecturer said, that the colour of the 
light emitted depended on the speed of the nega- 
tive particles by which it was excited. 

The apparatus used by Franck and Hertz was, 
he proceeded, essentially the same as the fore- 
going, but with the Y oagy B omitted, so that the 
speed of the particles depended solely on the 
potential of the platinum foil, and was constant 
throughout the apparatus. They filled their appa- 
ratus with vapour of mercury, and observed the 
appearance of the spectrum as the potential of 
the platinum strip was step by step increased. 
They found that so long as the effective potential 
difference was less than some 5 volts, the light 
emitted yielded merely an ill-defined continuous 
spectrum. So soon, however, as this poten- 
tial reached 4.9 volts a single bright line made 
its appearance, having a wave-length of 2536 
Angstrém units. Moreover, the line thus excited 
was the first member of a special series in the 

m of mercury. A further peculiarity was 
t the en of each of the negative particles 
constituting the rays was, at the critical moment at 
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which this line appeared, practically tage | that 
indicated as necessary by the quantum theory 
According to this theory, the energy required 
to excite light of a particular wave-length was equal 
to 6.6 x 10-27 x frequency, where the ‘* frequency ” 
denoted the number of vibrations per second. 
Substituting in this formula the frequency corre- 
sponding to a wave-length of 2536 Angstrém units 
we got, he said, 4.5 volts as the potential difference 
through which a negative particle must fall to 
acquire the above amount of energy. This result 
provided, therefore, a remarkable confirmation of 
the view that definite units of energy were required 
to produce light of any specified wave-length. 

This single - line spectrum was the simplest 
known. If the potential difference were in- 
creased beyond 5 volts, then for a certain range 
the spectrum still consisted of this single line. 
Professor McLennan, of Toronto, had, however, 
discovered that when the potential reached 12.5 
volts the spectrum suddenly became very com- 
plex, being, in short, the ordinary line spectrum 
of mercury. The most interesting point about 
this discovery lay in the fact that certain of 
the lines which then appeared lay on the red side 
of the original single line. According to the 
quantum hypothesis, these lines, being of longer 
wave-length than the original line, should require a 
smaller unit of energy to excite them. It would 
have been natural to expect, therefore, that these 
lines in the red would have made their a nce 
earlier than the single line first Sovlegel, Chit 
lay actually in the ultra-violet. As a matter of fact, 
however, experiment showed that to obtain these 
red and yellow lines of mercury it was necessary to 
provide more than double the energy which sufficed 
to bring out the orginal single-line spectrum. This 
point was of great importance in connection with 
the mechanism of radiation. It appeared, as stated, 
that the red line was not produced by the supply of 
its ‘‘energy equivalent” to the radiating atom, 
but that a much greater quantity was necessary. 
It seemed, therefore, as if it were necessary to altcr 
the atom in some way before the red line could be 
made to appear. In fact, these red lines were not 
excited until the energy supply was three or four 
times that necessary for the original single line. 
The long waves subsequently emitted formed, 
in short, part of a.system which could not be 
excited until the energy supply was enough for the 
blue components of the system, or, at any rate, 
until the constitution of the atom had in some way 
been altered. 

In addition to mercury, McLennan had also 
worked with vapours of zinc, cadmium, and mag- 
nesium. In all cases he had obtained these single- 
line spectra, the wave-lengths being as follow :— 


r. 
Mercury 2536 Angstrém units. 
Zinc ... 3075 9 oe 
Cadmium... 3260 oa sp 
Magnesium ... 2852 me 0 


All these elements, Sir Joseph proceeded, could 
be made to yield single-line s , and what was 
of the greatest interest was that in each case this 
single line was the first member of the same 
spectral series of the metal. This fact supplied a 
remarkable confirmation of the view that the series 
into which spectroscopists had been led to divide 
spectral lines had really some physical meaning. 

So far as the speaker knew, single-line spectra had 
not yet been obtained with other elements than the 
four named. In particular nothing of the kind had 
been noted with such gases as hydrogen, chlorine, or 
oxygen, but the discovery had undoubtedly opened 
up a very interesting field. It was not merely the 
existence of this single-line spectrum that was of 
interest, but also the stage at which it appeared. 
The experiments permitted the hope that in this 
way the stages at which certain types of spectra 
appeared might be determined. This would estab- 
lish the connection between different lines by sort- 
ing them out into different series. In fact, an 
important means of classifying some of the com- 
plicated spectra would be obtained if it could be 
established that certain lines made their appear- 
ance at definite stages. So far, however, the 
method had only been applied to the vapours 
named, but it could probabl: , the speaker thought, 
be extended to other elements. 

Another way of showing, at least qualitatively, 
the coanection between energy supply and lumi- 
nosity was, he proceeded, to insert an exhausted 
bulb, containing a trace of gas, near a coil traversed 
by a rapidly alternating current. If the bulb were 


laced close to the coil it experienced a strong 

eld, whilst if withdrawn a little the field was 
weakened. In exhibiting this experiment the lec- 
turer pointed out that the character of the light in 
the bulb varied abruptly as its distance from the 
coil was altered. If the bulb were more than a 
certain distance away, the light given out was 
diffused throughout the whole bulb; but on the 
critical limit being a brilliant ring of light 
sprang into being inside the bulb, which disap 
just as abruptly as the distance was again in- 
creased. The ring was in all cases either exceed- 
ingly bright or entirely absent. The m of 
the light from such a bulb also changed, the 
lecturer stated, abruptly with the appearance and 
disappearance of the ring. Hydrogen, for example, 
had two spectra—viz., its ordinary line spectrum, 
and a second exceedingly complicated spectrum, 
with almost innumerable lines, especially in the 
red and yellow. With a bulb filled with hydrogen, 
this latter spectrum was, he said, that observed 
until the ring appeared. At this instant the line 
spectrum of hydogen sprang out with great brilli- 
ance, all the lines being present and all bright. 

This observation afforded, he said, further testi- 
ape | in favour of the view that these lines only came 
in when the energy exceeded a certain amount. The 
same general effect was obtained with other gases, 
but each had its characteristic strength of field at 
which the ring appeared inside the bulb. The 
first stage came in at one definite value, and the 
secend at another definite value. These values 
were characteristic of the gas under observation, 
being alike for no two gases. To the abrupt change 
in the appearance of the bulb from the general 
glow to the bright ring corresponded, he pro- 
ceeded, a similar change in the strength of the 
induced current inside the bulb. Assoon as the 
ring sett the energy absorbed became as great 
as if the bulb had been filled with the best con- 
ducting mixture of sulphuric acid and water. The 
energy absorbed prior to the appearance of this 
ring was by no means on the same scale, ard 
the bulb could be run under these conditions for 
hours without getting hot. 

Another method of showing the discontinuous 
way in which luminosity arose was, Professor 
Thomson said, to bombard with positive rays; 
that was to say, with atoms of the gas itself, instead 
of with the cathode rays. The spectra obtained 
with the two kinds of bombardment differed remark- 
ably, even when the energy of the particles was the 
same in both cases. With the same energy the 
positive particles, being much the heavier, moved 
more slowly than the negative icles. 

The difference in the character of the light in the 
two cases was illustrated by means of a vacuum 
tube containing helium, and of the form indicated 
a Fig. 2. The electrode at D was 
perforated, so that positive rays passed down it to 
the helium below, causing it to shine with a red 
light, whilst the cathode rays in the upper part 
of the tube produced a bluish light. In a variant 
of this experiment the helium was contained in a 
bulb fi with opposing electrodes, each in the 
shape of a triangular plate, the two being spaced 

liel to each other and a short distance apart. 


in passing the discharge positive rays streamed out 
from the corners of the triangular space, giving 
pencils of red light, whilst the negative icles, 


which came out at the mid-points of the sides, 

roduced pencils of bluish light. In this case both 
Pinde of particles had, the lecturer said, the same 
energy, but the spectra excited by them were 
entirely different. In another experiment the 
lecturer bombarded lithium chloride, at first with 
negative icles and then with itive rays. 
The chloride gave out a bluish light in the former 
case, whilst with the positive rays the light was 
red. It was noteworthy in this connection, the 
lecturer said, that the effect was much more 
marked with compounds than with the pure 
elements. With the latter very little was to be 
seen. Thus when a pool of the liquid alloy of 
sodium potassiun. was bombarded, the specks of 
oxide which contaminated the surface shone with 
the characteristic sodium light like stars in a dark 
sky ; the intervening clean surface remained, how- 
ever, perfectly black. 

In all these cases, in which luminosity was pro- 
duced by bombardment, it was necessary, Sir Joseph 
said, that the particles should travel above a certain 
speed. Hence the light always made its appearance 
more or less abruptly when the potential under 





which the rays travelled rose beyond a certain limit. 





The value of this limit had been measured for a 
good many substances, and in eral it was found 
that a potential difference of to 700 volts was 
necessary to make a salt yield the characteristic lines 
of an element. To make lithium chloride lumi- 
nous, for example, 700 to 800 volts were required. 
All these experiments concurred in indicating 
that to excite luminosity it was necessary to com- 
municate definite amounts of en » and the 
luminosity was therefore not proportional to the 
disturbance ucing it, but came in discontinu- 
ously when the energy of the disturbance exceeded 
a certain limiting value. 

The next point which arose was to determine the 
nature of the luminous particles. Were they atoms 
or molecules, or ae | still more complex, when 
the characteristic s lines were emitted ? The 
positive rays provided a means by which this ques- 
tion could be decided. If they were sent through 
ee for example, the particles of hydrogen 
which gave out the light were moving at a speed 
which was not insignificant as compared with that 
of light. By Doppler’s principle the spectrum 
given out by a moving particle was not the same as 
that of the same particle at rest, the lines being 
all dieplaced, towards the violet if the particle 
were approaching the observer, and towards the 
red in the contrary case. If this displacement 
were measured, the velocity of the particle emitting 
the light could be determined. On examining the 
positive rays, Stark had found that all the lines 
given out were displaced, and by an amount 
a of accurate measurement, so that the 
velocity of the light-giving particles could accord- 
ingly be calculated. As the atoms and molecules 
of hydrogen were moving at different speeds, it 
was thus possible to determine from which of the 
two the light was derived. 





GASOLINE FROM NATURAL GAS. 

NatuRat gas is of no importance in this country, 
and is not ever likely to be; it is, however, of some 

romise in certain of the Colonies. The United 

tates produced, in 1914, 591,866,733,000 cub. ft. 
of natural gas, valued at 94,115,624 dols. Though 
decreasing in some States, notably in Pennsylvania, 
the gas output was increasing in others. The 
figures would be much higher if the waste of gas 
could more easily be prevented. Gas and oil fre- 
quently occur together, though not necessarily 
so, and probably have the same origin then. When 
the same sand stratum contains both gas and oil, 
the prospectors may strike either gas or oil, or 
both together, or neither. When oil and gas rush 
out together, the oil can frequently not be utilised 
without wasting the gas; for the gas cannot be 
stored like the oil. In this way oil-fields have 
been depleted of their gas, and the waste has other 
serious consequences. The gas pressure down 
below helps to force up the oil, and retards the 
encroachment of water, which, gaining the upper 
hand, may cut off certain sections of the oil- 
producing area. Again, the expanding gas cools 
the oil, which leads to the formation of waxy sedi- 
ments in the productive stratum and in the tubing, 
so that the flow of oil is obstructed. A large 
escape of gas in one part of a field may detrimen- 
tally reduce the pressure all over the field. In 
this way the Ragthecter pool in Oklahoma is 
believed to have been ruined by having its gas 
drained too rapidly ; the initial ‘‘rock pressure” 
in these cells was 480 lb. per sq. in.; double that 
pressure has been registered in Clarion, Penn- 
sylvania, at 2100 ft. depth. 

Thus the escape of gas should be checked for 
several reasons. The first rush from a newly- 
drilled well can rarely be stopped, however, 
and some 10,000,000 cub. ft. of gas may be 
lost. That rush diminishes afterwards, and the 
gas usually finds its way to the atmosphere 
through the spacing between the casing of the well 
and the oil-tubing. This ‘‘ casing-head gas” fre- 
quently contains enough of the gasoline consti- 
tuents to warrant the erection of a plant for con- 
densing the liquefiable gas. The gas coming up 
with the oil-flow may be collected for similar treat- 
ment by means of gas-traps, the oil entering a 
drum in which gas and oil separate. An elabo- 
rate gas-trap, due to E. Starke, was described 
in the California Derrick of September 10, 1914. 
In this trap the mixture of sand, oil, and gas, 
forced up the tubing, passes through a long drum 
—i.e., & gas-pipe, 10 in. in diameter, 800 ft. long 
—to which “risers,” separately controllable, are 
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attached at short intervals; as the gas is thus trapped 
at many points of the upper surface of the pipe, 
the gas rush is diminished ; the oil and sand are 
allowed to separate in a settling-tank at the end of 
the pipe. e device is said to have proved capable 
of Gdies with gas-gushers. Even when the oil-well 
is past ite — stage, and oil-pumping is resorted 
to, gas may still be given off at the casing-head. 
In the early eighties, it will be remembered, the 
ee escaping from stand-pipes was simply burned in 

ennsylvania to prevent it doing mischief, and the 
huge flames roared continuously all over the oil- 
fields. Then the gas was piped and burned in 
lamps and metallurgical furnaces, and Pittsburg, 
80 ra known as the dirtiest city of the Eastern 
States, became one of the cleanest. 

The condensation of gasoline from natural gas 
has been investigated by the United States Bureau 
of Mines, and Bulletin 88, drawn up by G. A. 
Burrell, F. M. Seibert, and G. G. Oberfell, deals 
with this subject. The condensation is effected by 
means of cooling and compressing in one or more 
stages. The first commercial ventures of this kind 
date from 1904, and are credited to Fasenmeyer, of 
Titusville, and to Tompsett Brothers, of Tidioute. 
East of Mississippi 253 gasoline condensation plants 
were in operation by July, 1913, West Virginia 
and Pennsylvania having each 100 of these plants. 
In the former State, 1500 out of 14,000 producing 
oil-wells were utilised for gasoline production, 
from 1 to 100 wells, 15 or 20 wells on an 
average being connected to one plant; the 
total gasoline production from this source in 1913 
amounted to 7,662,493 gallons. In Pennsylvania, 
about 1200 wells out of 56,000 were producin 
gasoline, mostly less than 500 gallons per day, an 
the total production of the year 1913 amounted 
to 3,680,096 gallons. In California 16 plants, 
of a total daily gas capacity of 26,000,000 cub. ft., 

ave about the same total gasoline yield of 
.460,747 gallons from 16,950 wells. Oklahoma 
had in May, 1913, 23 gasoline plants, supplied 
7 300 out of 25,000 oil-wells; by the end of 
1913 forty plants were in operation, and the total 
gasoline production of the State was estimated at 
6,462,965 gallons in that year. Altogether, 
24,060,817 gallons of gasoline were condensed 
from natural gas in the United States in 1913— 
twice as many as in 1912—and they were valued 
at 2,488,443 dols. Thus the industry is decidedly 
on the increase in the United States, whilst in 
other countries little more than a beginning has 
been made. Not every natural gas is suitable, of 
course, 

As regards the chemistry of natural gas, it is 
customary to distinguish ‘‘dry” and ‘‘ wet gas ;” 
butasharpline cannot bedrawn. Dry gas has not 
been in intimate contact with oil and has probably 
a different origin; it contains mainly, or only, 
methane as its combustible constituent, and hence is 
no good for gasoline condensation. The Hogshooter 
gas above mentioned is very dry. The Pittsbu: 
gas, which through pipes at a very hig 
velocity without leaving any ‘‘ drip” to speak 
of, is also dry. Wet gas has been in contact with 
oil, and has taken up various products, prin- 
cipally of low boiling-points, just as air takes up 
water vapour. The amounts taken up and re- 
covered on treatment depend upon the temperature 
and gas pressure or rock pressure below. The 
ordinary constituents of American natural gas are 
the paraffin hydrocarbons : methane, CH, ; ethane, 
C,H, ; qocnene, C,H, ; butane, C,H,,; pentane, 
O,H,,; hexane, 0,4 «3 heptane, C-H,,, bo. The 
boiling - points of these are in the same order : 
— 160, — 93, — 45, +1, + 36.4, + 68.9, + 98.4 
deg. Cent. In addition to these hydrocarbons, the 

as may contain up to 31 cent. of carbon 
ioxide and some nitrogen ; of the latter, 97.9 per 
cent. was found in one case; hydrogen sulphide 
has also been observed, but carbon monoxide, 
hydrogen, and hydrocarbons of the olefin series 
are absent from American natural gas, nor is air 
a frequent constituent. 

Of the paraffin hydrocarbons mentioned, me- 
thane, ethane, propane, and also butane have too 
low critical temperatures and too high critical 
pressures to occur in the liquid state in rock 
strata. Even if they did, their recovery by 
condensation would require too low tempera- 
tures and too high pressures to become profit- 
able, especially when those hydrocarbons are 
only present in small percentages in fairly dry 
gases. ae gas, ¢.g., contains 3 per cent. 
of propane and 1.3 per cent. of butane. Conden- 





sation is profitable for the higher members, and 
by ‘‘ gasoline” the American trade understands 
the hydrocarbons pentane, hexane, heptane, &c., 
of which an oil may contain 30 per cent. Hence 
careful testing of a gas is required before any t 
can be laid down. Teste of vity and solubility 
(in various solvents and absorbents, alcohol, sperm 
oil, kerosene, &c., claroline oil being much used) 
and combustion tests do not suffice ; the experts 
rely on portable condensation outfits, re 
compressors and cooling-coils. Plants hastily lai 
down have had to be abandoned for dearth of suit- 
able gas. 

We stated already that in the condensation 
plants the gas is cooled and compressed. In single- 
stage compressors a pressure of 110 lb. per sq. in. 
is rarely Gusbieh--dhana 150 Ib. is recom- 
mended—to avoid undue heating and diminution 
of the efficiency. In two-stage compressors 35 Ib. 
is the average pressure for the first stage, during 
which the temperature of the gas may rise consider- 
ably ; cooling is effected by passing the gas at 
that pressure through 2-in. pipes, 100 ft. long for 
every 100 cub. ft. of gas-flow per minute. In the 
second compressor, at 250 lb. or 350 lb. per sq. in., 
the temperature will rise to 480 deg. Fahr., 
and the still compressed gas is once more sent 
through 2-in. pipes, water-cooled, and then allowed 
to expand into the jacket of the last section of the 

ipe, the pressure being reduced to 30 lb. per sq. in. 

e temperature is said to fall to 39 deg. Fahr.; 
but the expansion has not always answered, and 
F. P. Petersen, in Oklahoma, prefers closed ex- 
pansion against the piston of a power cylinder. 

This latter rational method is also much used in 
California ; but there, according to Laney, has been 
trouble from moisture in power cylinders, because 
the temperature may go down to — 60 deg. Fahr., 
although the gas is carefully dried and is cooled 
below the freezing-point of water before entering 
the cylinder. The final cooling is also effected by 
means of ammonia refrigerators. The condensed 
liquid will consist of butane, propane, hexane, &c.; 
some of these products, and also ethane and 
methane, are present, not owing to the pressure 
and temperature conditions, but because they are 
soluble in the already liquefied gas. 

The condensed liquid is trapped in accumulators, 
from which the gas may be returned to the com- 
pressors, &c.; but little seems to be gained by this 
second treatment. The cooling-pipes are generally 
carried on poles in the open. Some plants com- 
prise six 50-horse-power direct-driven compressors, 
and can deal with, 2,500,000 cub. ft. of gas per 
24 hours; most plants are much smaller. At 
Tidioute, already referred to, a very simple system 
is in use on a small scale. The producing wells tap 
the third sands, and the gas comes up under a 
reduced pressure of 20 in. of mercury, and is at 
once cooled and condensed. The cost of plant and 
working varies, of course. The Bulletin mentions 
one instance in which a return of 55 cent. is 
realised. Air leakage into the oil through the 
rock strata or into the pipe system is very un- 
desirable ; but the authors of the Bulletin have 
found up to 40 per cent. of air in the compressor 
gas. On the other hand, escape of gas has caused 

isastrous explosions and fires. 

From what we have said it will be clear that 
the term ‘‘ condensed gas” would really be more 
correct for the liquid obtained from the natural 
gas than the indefinite term ‘‘gasoline.” This 
trade term, however, has come into use, though it 
does not any more describe a product of definite 
composition than many others; petroleum ether, 
e.g., consists essentially of pentanes and hexanes, 
naphtha of hexanes, heptanes and octanes, and 
benzine (in the United States) of octanes and 
nonanes. The (gasoline) condensate used to be 
submitted to ‘‘ weathering” in order to lose, by 
evaporation, its most volatile constituents, so as to 
become safe for transport. This weathering was 
very wasteful, and at present all the condensate 
is blended with naphtha and then sold as gasoline. 





NOTES. 
ExectricaL TRANSFERENCE IN AMALGAMS. 
Accorpine to the electron theory, the electric 
conductivity of metals is chiefly due to the passage 
of electrons through the metal, the electrons being 
much more mobile than other carriers or particles 
which might take a certain part in conductivity. 
The influence of any such other carriers can y 





be studied neue metals; it might be done in alloys 
or solutions of metals. Now metals were supposed 
to differ from metalloids among other features also 
by the fact that they were not as such soluble in any 
ordinary solvents like water—i.e., without entering 
into chemical compounds — but soluble in one 
another (as amalgams and alloys). But C. A. Kraus 
showed_a dozen years ago that certain liquids, like 
liquefied anhydrous ammonia, sulphur dioxide, &c., 
would really dissolve metals as metals. Thus sodium 
dissolved in liquid ammonia dissociates, according 
to Kraus, into positive sodium ions and negative 
electrons, and when a current is through the 
solution, the sodium travels with the positive cur- 
rent—i.e., to the cathode. It appeared possible 
to Gilbert N. Lewis, who has been associated 
with Kraus in several researches, that a highly 
positive metal like sodium, when dissolved in 
the much less positive mercury (as amalgam), 
would conduct the current in the same way and 
that sodium would travel to the cathode in that 
case too. Investigating this problem in the Uni- 
versity of California, together with Elliott Adams 
and Edith Lanman (Journal of the American 
Chemical Society, November, 1915, e 2656), he 
found to his surprise that there was indeed a (very 
slow) travel of the sodium, but to the anode, not 
to the cathode. The amalgams were prepared by 
electrolysis, and transferred into an evacuated 
vessel of the shape of an inverted Y, the vertical 
limb serving as receptacle for the amalgam, which, 
on opening a tap, flowed into the two oblique 
limbs; the latter contained the platinum elec- 
trodes. The amalgams used were very weak, con- 
taining only up to 4 milli-equivalents of sodium, 
and the analyses were hence very difficult. But 
electrolysis continued for several days by currents 
of up to 8 amperes produced a certain transport of 
sodium, and in other experiments of potassium, 
with the negative current, however, as stated. The 
authors find a clue to the explanation of this pecu- 
liarity in the fact observed by Bornemann and Miiller 
in 1900, that the addition of sodium and potassium 
to mercury lowers the conductivity of mercury, 
instead of improving it, whilst lithium and caesium 
have the opposite effect. Lewis argues that this 
diminution of the conductivity by the addition of 
sodium is probably due to a diminution of the 
mobility of the electrons. He assumes that the 
sodium atoms form nuclei for large aggregates of 
mercury atoms in the amalgam, and that small 
regions of amalgam would be embedded in the 
mercury ; an electron meeting one of these regions 
would then, by a kind of reflection or refraction, 
impel that region to travel towards the anode with 
the electron. The fact that potassium travelled 
twice as fast (the transfer being 3.6 x 10° equiva- 
lent per farad) as the sodium, as it should in 
analogy to its effect on the conductivity of mer- 
cury, would appear to support that ment ; 
whether or not caesium and lithium would travel 
in the opposite direction has not been tried yet. 
But the whole argument does not look very con- 
vincing, and it is, perhaps, just as well it does 
not, though Lewis does not express himself in 
that sense; for the electron theory of the elec- 
tric conductivity of metals has long been under 
a heavy cloud. 


Tue DeveLopmMEeNtT or TECHNICAL H1eH ScHOOLS 
In GERMANY. 


In Germany the opening of the first technical 
school,which took place two years after the Savannah 
had made her first trip across the ocean, was speedily 
followed by the erection of technical schools in 
Karlsruhe, Munich, Dresden, Stutt Hanover, 
and Darmstadt. The elevation to high schools in 
most cases took place in the sixties, but for some 
it did not occur until the seventies. The technical 
high schools at Zurich, Aachen, and Brunswick 
were the first to be constituted as high schools from 
the outset. The commencement of scientific re- 
search and experimenting at the technical high 
schools took the shape of material-testing institu- 
tions, which were started in a very modest way 
in Munich in the year 1868, in Berlin in 1871, in 
Zurich in 1879, and in Stuttgart in 1884, by degrees 
to grow into most important establishments. In 
a similar unpretentious manner, the machinery 
laboratories were commenced in Munich in 1875, in 
Stuttgart in 1886, in Darmstadt in 1895, and in 
Berlin in 1896. An electro-technical institute was 
formed in Darmstadt in the year 1883, in Berlin in 
1884, in Dresden in 1886, and in Munich in 
1888. The States have rendered very material 
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uniary support to the growth of the technical 
high schools, an assistance which is more pro- 
nounced in extraordinary, than in continuous, 
grants. In the period between 1888 and 1896 
there were no special institutes or new important 
buildings erected. Then in 1896 the building of 
the machinery laboratory and extension of the 
Berlin Technical High ool was commenced. 
The great increase in the size and scope of this 
latter high school took place in 1905, when the 
chemical institute was very materially enlarged, 
at the same time as the laboratories for water- 
motors, machine - tools, and internal - combustion 
engines were built, and the power - station of 
the high school materially extended. At about the 
same time the erection of new technical high 
schools commenced in Prussia. A grant of about 
6,000,000 marks was voted for the building of the 
new technical high school in Danzic, and during 
the following five years 4,000,000 marks were 
voted for the first buildings of the technical high 
school in Breslau, and at the same time some 
3,000,000 marks were expended upon the mining 
institute at Aachen, and 2,000,000 marks upon the 
chemical institute in Hanover. During the sub- 
sequent years the extra votes diminished materially, 
on account of the financial position of the country. 
At the Berlin Technical High School the students’ 
fees defray about one-third of the aggregate 
expenses. The present annual expenditure of 
the Berlin High School is about 2,100,000 marks, 
of which 1,300,000 marks go to paying the pro- 
fessors and assistants, whilst 800,000 marks are 
absorbed by teaching material, the pay of officials, 
&c. The year 1900 seems to have formed a kind 
of turning-point in the history of the German 
technical high schools ; from this year, which fol- 
lowed upon the centenary of the Berlin Technical 
HighSchool, at which the Emperor, so to speak, 
entered the lists on behalf of these institutions, 
the outlay in all sections has steadily risen. The 
number of students at the Prussian technical 
high schools shows very considerable fluctua- 
tions, in harmony with the industrial position of 
the country, although this feature does not make 
itself equally promptly felt at the different tech- 
nical high schools. us the number of students 
at the Danzic Technical High School rose steadily 
up to the year 1910, and has since then remained 
almost stationary. In Aachen the increase slowly 
went on until 1908, and since then there has 
been no marked variation in the number of the 
students. In Hanover the top was reached in the 
year 1903, and then a slow decrease in the number 
of students began to set in. The Berlin Techni- 
cal High School, with a rapidly ascending curve, 
reached its zenith, as far as the number of students 
oes, in the year 1902, when the curve rose 
yond 6000, in order, however, to begin its down- 
ward course at an almost equally rapid rate, the 
industrial depression of 1902 making itself almost 
immediately very materially felt. No doubt the 
opening of the Danzic and Breslau technical high 
schools deprived the Berlin High School of a fair 
number of students. In Berlin there are most 
students during the winter, whilst in Danzic the 
reverse is the case. Hanover and Aachen for- 
merly had most students during the summer, but 
since 1902 this has changed. 





Larce New Wrieetess Station in Norway.—Abd 
Ooresiiter, yf a large new wireless station is about 
to be erected, and the contract has been signed with the 
Telefunken Company, Berlin. The new station, which 
will have. masts of 100 metres height, is intended for 
correspondence with the large Euro wirelese stations. 
In additi a smaller station will be erected forthe 
benefit of shipping. The new wireless station will be 
after the same principles as the one at Nauen, near 
Berlin ; it should be ready next autumn, and will cost 
about 22,0002. 





Tue Unrrep Srates Navy.—Rear-Admiral Taylor, 
Chief of the United States Bureau of Construction an 
Repair, has forwarded to the Naval Committee of the 
United States House of Representatives a statement to 
the effect that the current new naval building programme 
can be completed according to schedule if will 
appropriate sufficient funds to enable the Government to 
compete with > shipbuilders who are offering 
bonuses for early delivery. The only obstacle in the 
way isa possible shortage of skilled workmen. Admiral 
Taylor states that there are ten building-slips in private 
yards which are capable of taking the largest war vessels. 
Of these, four are speciall yped for building battle- 


y equi 

cruisers. Delay has taken gieotn commencing the con- 
struction of —— Nos. 43 and 44, as Mr. Secretary 
Daniels is anxious to 


ve the vessels builtin naval yards. 





THE LATE MR. HENRY MORGAN. 


One more of that little band of distinguished 
naval architects who were responsible for the solu- 
tion of the many problems associated with the 


steel, as a material for ship’s hulls, and for deter- 
mining the salient features which have since domi- 
nated warships of the line, has passed away in 
the person of Mr. Henry Morgan, who died at his 
residence at Clapham Common on the 3rd inst., in his 
eighty-third year. He was a contemporary of Reed, 
Barnaby, Barnes, and Crossland, and shared with 
them the work of design and construction of the 
earlier ships of all classes for the Navy, and although 
greater work has been done since all of these early 
workers relinquished their positions at the Admiralty 
in the nineties, the foundations which they laid in 
theory and practice must be recognised as of great 
influence on subsequent successes. 

Born in 1834, Mr. Morgan came of a family of 
shipwrights ; his father, Mr. George Morgan, was one 
of ‘the old-time Inspectors of Shipwrights in His 
Majesty’s dockyards, and in the absence of direct 
issue the family tradition is continued by two nephews, 
Messrs. John and G. M. Apsey, the responsible heads 
of the constructive departments at Portsmouth and 
Rosyth Dockyards respectively. Like Reed and 
Barnaby, Mr. Moi served his apprenticeship in 
Sheerness Dockyard, and was selected for a special 
course at the original school at Portsmouth, where he 
continued from 1851 to 1854, when the school was 
disbanded. He was a draughtsman in 1854-5, was 
promoted acting inspector of shipwrights in the latter 
year, and five years later was given full rank. In 
1864 he was further advanced to the responsible posi- 
tion of foreman of the yard, and in 1867 to assistant 
master shipwright. These were the days before the 
Royal Corps of Naval Constructors was formed, and 
it will be understood that under these designations 
Mr. Morgan was steadily advancing to the highest 
position in the naval architectural staff of the 
Admiralty. 

The late Mr. Mo proceeded to the Admiralty in 
1869, under Sir (then Mr.) Edward J. Reed, who 
soon after retired, being succeeded as head of the 
Constructive Department by Sir (then Mr.) Nathaniel 
Barnaby. Until 1872 there was a ‘‘ Council of Con- 
struction,” of which Reed, Barnaby, Mr. F. K. Barnes, 
and Mr. J. B. Crossland, as well as Mr. Morgan, were 
members, the last-named acting as professional secre- 
tary. When this committee was dissolved in 1872, 
Barnaby becoming in name, as well as in reality, Chief 
Naval Architect, and three years later ‘‘ Director of 
Naval Construction,” Mr. Morgan continued his assis- 
tant, with the title of ‘‘Constructor,” and from 1875 
Chief Constructor—terms of higher significance than 
the same designations convey to-day. Mr. Morgan, too, 
continued to act as secretary to such meetings as were 
held in connection with design. After Barnaby retired 
Mr. Morgan was, until 1892, Sir William White’s 
assistant, and thus for about twenty-five years he was 
actively engaged on the design of warships, includin, 
also the period when Lord George Hamilton’s Nav 
Defence Act fleet was built. His retirement in 1889, 
Awd early age of fifty-nine years, was due to failing 


Mention may be made of some of the ships with 
which his name was more particularly associated. The 
a and Nile were among the battleships. He 
also designed the Curlew and Landrail—the first 
vessel built of steel at Devonport Dockyard. He 
was ——— too, for the design of the Rattle- 
snake, the first of the vessels leading up to our present 
very much larger to) -boat, destroyers and then 
a famous vessel. She was built by Messrs. Laird 
Brothers, of Birkenhead, who had had t experi- 
ence in buildin ng light scantling blockade-runners of 
great . . Morgan also assisted in designing 
the ships of the ‘“‘ Mersey ” class—viz., Mersey, Severn, 
Thames, and Forth—which were the Admiralty rivals 
of the then famous Elswick cruiser Esmeralda. 

Al h Mr. Mo was not one of the sixteen 
who f ed the Institution of Naval Architects, he 
joined, in 1860, immediately after the preliminary 
meetings, and was the oldest surviving member. From 
1871, when he was elected a Member of Council, until 
the end he devoted much of his ce Oy 
always unobtrusively—for the advancement of the 


| Institution, recognising its great usefulness in connec- 


tion with the p of naval architecture. He 
became a vice- ident in 1888, was hon. treasurer 
from 1891 to 1905, when he was elected an hon. 
vice-president. In 1894 he became also a trustee. 
He occasionally took part in the discussions in the 
earlier years, but his uncertain health, from the 
nineties onwards, precluded him from taking much 
part in public life. He was a brilliant naval architect 
and a skilful controversialist, and his participation in 
the discussions was always suggestive and welcome. 
He had most ing manners, and, alike for his 

as for his professional qualities, will live in 





the memory of many friends. 





transition first from wood to iron and later to/ und 





INDUSTRIAL NOTES. 


Since our note on page 310 ante, dealing with the 
peknally guns task > wesk, and tove Socliod, we 
ly to work, and have ided, we 
souteel to hand over their grievances to the trade 
unions for settlement. 





The English coal-miners who had applied for « 
5 per cent. advance in wi have received satisfac- 
tion. Last Friday, Lord Ooleridge, independent 
chairman of the English Coal Conciliation Board, 
teleg’ to Mr. Thomas Ashton, general secretary 
of the Miners’ Federation of Great Britain, and secre- 
| of the men’s side of the board, intimating that he 
had decided in favour of the men’s application. 


This decision affects 350,000 miners in England. 
The application was originally made to the Con- 
ciliation Board, but, that y being unable to agree, 


the matter was referred to the inde ent chairman, 
Lord Coleridge, who has decided that the selling 
price of coal — an advance of wages. The 
resent rate of wages is now 80 per cent. above the 
888 basis, and wages are the highest ever reached by 
the miners of Great Britain. 


The bi-monthly ascertainment of selling prices for 
iron was issued last Friday, . It.shows that the aver- 
net rate rose during January and February from 
lll. 4s. 4.83d. to 12/. 11.80d. The output was 
lower by about 200 tons, the production of the seven- 
teen firms on whose experience the sliding-scale is 
ted amounting to 30,333 tons. In consequence, 
a further advance of 10 per cent. in took place 
last Monday in the industrial districts covered by the 
Midland Iron and Steel Wages , the advance to 
remain in force during April and May. Puddlers’ 
wages will be at the rate of 15s. per ton, as against 
9s. 6d. at the beginning of the war. 
Owing to recruiting, labour at the furnaces is far 
from adequate. 
The following is the statement taken from the 
accountants’ re of the different classes of iron sold 
and the average net selling price :— 


January-February, 1916. 











| Per Average 
Description. Weight. Cent. of Net P. 
| Totals. 
tons ct. qr. Ib. £e8 4 
Bars . 21,050 5 2 16 69.40 11 17 11.78 
fape 1,274 56 0 6) 420 1210 7.71 
Plates and sheets 62712 2 11 | 174 |14 7 1.28 
H strips, and mis- 
cellaneous 7,481 3 3 27 | 24.66 1216 834 
30,888 7 1 4 | 100.00 12 8 11.80 


November-December, 1915. 





Bars ee oe -+| 21,741 12 6 71.20 11 O 6.26 
Angles and tees .. - 691 16 0 21 2.27 | 11 9 10.98 
Plates and sheets - 677 18 2 16 | 222 1210 7.63 

——_ strips, and mis- | 
cellaneous o --| 7,42110 1 17 | 2.81 |1113 1.27 
8 4 100.00 11 4 4.88 


30,532 15 





The accountants to the Board of Conciliation and 
Arbitration for the manufactured iron and steel trades 
of the North of England have certified the average net 
selling price of iron rails, we bars, and angles for 
the two months ended Fe 29 last at 10/. 14s. 
4.60d. per ton, as inat 91. 13s. 1.94d. for the pre- 
vious two months. In accordance, therefore, with the 
sliding-scale arrangements there follows an advance of 
ls. per ton on puddling and 10 per cent. on all other 
forge and mill wages, to take effect from Monday, 
March 27. 

Messrs. J. R. Winpenny and James Cox, general 
secretaries to the Board of Conciliation and Arbitra- 
tion for the North of England Manufactured Iron and 
Steel Trade, have issued their turn, accord- 
ing to which the wages of the steel-mill men at the 
Consett Iron Company’s Works will be advanced a 
further 5 per cent., bringing the rate up for the 
quarter just entered upon to 37} per cent. above the 
Senteed. There were increases of 5 per cent. in 
the September and December quarters, and a 74 per 
cent. advance was granted by the scale in the quarter 
ending June, last year. This is the highest point ever 
attained, the previous record under the existing sliding- 
scale being 274 per cent. in December, 1900. 


P hed further reference to the 

uced on page 310 ante in regard to the cotton o} . 
tives’ wages, the Manchester Guardian gives publicity 
to a statement from a mill manager, who, writing 
on the subject, says he admits that on paper there is 
an increased working between cotton and yarn. 
The cost of production, however, has increased so 
enormously that there is not such a margin as warrants 
the Operatives’ Association applying for any advance 
in wages. He admits that cost of living has 
greatly increased, but so also have the operative 





ph we repro- 
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spinners’ w a bonus of 5 cent. bei iven Baltic ports, to Constantinople and the Black Sea, th 
Inet July. To-day every mill is working undesstefied, THE SHORTAGE OF TONNAGE. total tonnage would be found to be in excess of that 


with the result that the wages paid per pair of mules 
is being divided between minder and one piecer, 
instead of minder and two piecers, the second piecer’s 
wage going to the two others, with the result that 
they are producing less and the wages are greater. 
ha ag = tar boy from 15 to 18 years of age) is receiv- 
ing 28s. 3d. from twist mules and up to 32s. 6d. on 
weft mules per week, and the spinner is receiving 


6a. to 8s. per week more than he did in pre-war times, | 


his average wages for the past two weeks at certain 
mills having been 53s. per week net for 554 working 
hours. The joioer, machinist, mason, boiler-maker, 
&c , will look enviously on such wages. The cost to 
work a modern mill to-day as compared with two 
years ago has increased over 50001. per annum in rates, 
property tax, income-tax, and aircraft insurance, coal, 
stores, and the 5 per cent. advance in wages last 
July. 


The Paris journal, Le Génie Civil, contains an inte- 
resting article by Mr. F. Bayle on wages. In this the 
author states that ‘‘in war time, on piece rates, and 
production remaining still far from ite oe 
sible maximum, the increase in the rapidity of uc- 
tion may lead to very high daily — soem 
commercial laws enter no longer into play, the sole 
buyer being the State; in this case ‘‘ systematic 
loitering and very high wages are supe -”. ‘The 

eneral, excessive, and unjustified increase in wages, 

ringing them to 400, 600, and 800 francs (16/., 24/., 
and 32/.) and more per month, in a number of factories 
of the provinces engaged in war work, are a source of 
economic, moral, and social disorders. The situation 
may have @ grievous effect upon the soldiers at the 
Front, who may look with envy upon their comrades 
wh» have been called back to work in the factories. 


A prominent Clyde shipbuilder, says the Liverpool 
Courier, makes the announcement that from his books 
he cari prove that many Clyde shipyard workers are at 
present earning over . & year, and are not paying 
one penny into the National Exchequer. Shipyai 
workers can easily make 10/. weekly, and even work 
less than the stipulated fifty-four hours weekly. Some 
squads of riveters—three men and a boy—have earned 
301. 10s. weekly since the war broke out, the weekly 
hours being only forty-eight. 








The Swedish State assists workmen in visiting 
foreign countries to acquire knowledge of new 
methods, &c., through an annual grant, and even 
if such men often remain abroad longer than 
intended, they have hitherto been in the habit of 
returning to the home country the better and more 
skilled for their visits to foreiga pirte. Apprehend- 
ing prohibitive steps against the emigration of labour 
after the war, the Stockholm trade unions have pro- 
tested against any obstacles being placed in the way 
of Swedish workmen emigrating. 


Owing to the widespread interest in the efforts of 
employers of labour to establish plans for sharing with 
employees some of the earnings of manufacturing, in 
addition to fixed regular wages, the National Civic 
Federation, says the Jron Trade Review, Cleveland, 
Ohio, has made an extensive investigation and analysis 
of more than 200 profit-sharing plants in the United 
States. Many of the experiments have been aban- 
doned as acknowledged failures; others are still in 
existence with ing de of success and differ 
widely in their methods. The views of many labour 
leaders were obtained ; they are unanimous in opposi- 
tion to the general theory of profit-sharing, as they 
claim that the employers’ real interests in such plans 
lie in their alleged usefulness as a means to weaken 
and disrupt the trade unions. In other words, the 
trade union has been and is resolutely for the pay- 
ment of wages according to a certain fixed rule of so 
much per hour or day per man, no matter whether the 
work of one man is worse than that of another man 
or not. 

About one-third of the companies whose plans have 
been analysed by the Federation report that they 
consider profit-sharing a success, Others presumably 
hold the same view, as they continue the experiment 
from year to year. Among reasons given by employers 
for their faith in the idea are that it promises more 
continuous service, reduces cost of production, secures 
more regular attendance at work, builds up confidence 
and creates a spirit of ogy ages gets rid of rolling- 
stones and encourages me - building, promotes 
efficiency, interest, and loyalty, and increases the 
profits of the business. 





Unirep States Sree. Corporation. — The latest 
return of unexecuted orders held by the United States 
Steel Corporation beats all vious records, the total, 
which is brought down to February 29, coming out at 
8,568,966 tons, as com with 4,345,371 tons at the 
close of February, 1915, and 5,026,440 tons at the close 
of February, 1914. 





Wuite the whole of the civilised world has been 
unanimous in ex horror at the outrageous method 
of warfare employed by the Teutonic nations in sinking 
merchant ships by means of submarines, some informa- 
tion gen 2 needed apt enon you. even in 7 
country, 6 the existing ortage o: tonnage cannot 
accounted for by the submarine “‘ blockade.” The neces- 
sary information is contained in a letter by Admiral Sir 
a Bridge recently published in The Times, from 
which the following ticulars have been extracted. 

The accompanying Tables I. and II. give the number and 

of merchant steamers and sailing vessels lost 
by the Allied nations from the commencement of the war 
up to March 23 last, and also give, for comparison, the 
total number and tonnage of vessels owned those 
countries. It should be mentioned that, in addition to 
the losses shown in these tables, 246 trawlers have been 
lost by the Allies, and of these, 237 were owned by 
Great Britain, seven by France, and two by Belgium. 























Taste I. 
| . Steamers Lost. Steamers Owned. 
Nationality. | ’ : 

Number. Tonnage. Number. Tonnage. 

British .. | 879 | 1,820,171 10,218 20,880,918 
French .. 41 139,865 1,016 1,909,609 

Belgian .. 10 29,861 —_ _ 
Ruesian .. 27 42,226 744 851,951 
Italian .. 21 70,231 | 655 1,613,631 
Japanese 3 19,267 1,155 1,826,068 
Totals | 481 | 1,621,621 | 13,788 26,932,177 
Taste IT. 
Sailing Ships Lost. Sailiog Ships Owned. 
Nationality. : ate i 

Number. Tonnage. Number. | Tonnage. 

British .. 31 19,119 1135 443,150 
French .. ; o 12 18,323 523 376,119 
Russian .. we «é 8 7,463 612 = | 202,611 
Italian .. ee ou 6 3,373 522 | 222,914 
Totals 67 48,278 1692 ‘1,244,694 


The loss of British steamers after nineteen months of 
war thus amounts to rather more than 6 cent. of the 
total tonnsge owned in this country, while the corre- 
sponding French losses come to just over 7 per cent. 

or Russia and Italy the losses of steam to are 
about 5 and 44 per cent. respectively. Commercial ship- 
building in ae og countries has certainly been 
largely superseded by naval construction, but the ordi- 
nary losses of peace time have been more than made 
by new construction. In 1915 the steam shipping of the 
United yo» was increased by 88 vessels, 
gating 343,616 tons, bud a | mepyonoeaypecnn. proportion 
of this tonnage is utilised for war oo and not 
in regular trading. Although 41 French steamers, 
making 139,865 tons in all, were destroyed by the enemy, 
that country, at the end of last year, had only nine 
steamers and 12,574 tons less than in the previous year. 
Russian steamers decreased in number by three vessels 
during the same period, but the tonnage increased by 
while in Italy re was an increase of 18 vessels and 
of 83,156 tons. Excluding warshi there were 432 
steamers under construction in the United Kingdom, and 
this number, it should be noticed, is 53 in excess of the 
total number of steamers sunk by the enemy. The total 
British under construction amounted to 1,536,177, 
which is 216,006 more than the tonnage sunk; but here, 

in, it should be noted in connection with the measure 

sh that little or no progress is being made with 
the m t work on hand, except such as is utilisable 
for war purposes. 

Considering the figures for the whole of the Allied 
nations, it be found that about 4 per cent. of the 
total merchant shipping of these countries has been de- 
stroyed ; an even smaller percentage loss of neutral 
ars ggg Bowel occurred, particulars of which will be given 
later. ese small losses, even if nob made good by new 


construction, could easily be compensated for by im- | &c. 


proved organisation ; a saving of two days in a round 
voyage of seven weeks would be sufficient for the purpose. 














Taste IIT. 
Steamers. Sailing Ships. 
Country. te: 

Numbrr. | Tonnage. Number. ' Tonnage. 
Norway 59 95,732 22 | 19,780 
Denmark 18 32,734 10 1,566 
Sweden .. 33 | 42,086 7 2,028 
Holland. . 22 73,786 2 226 
United States 6 16,018 1 176 

Spal ‘ To | — a” 

m . . ° 4 r _ -- 
Mc seg 1 758 ae 
Portugal (whilst stil) 

neutral) an - 623 — 
Roumania - — 1 285 
Totals .. 155 292,721 | 43 - 24,061 





We have also available a number of ships which in 
peace times were in ing with German ports. 
Admiral Bridge that number of British 
ships so employed would amount to about 500, and their 
tonnage, he considers, would be about 579,000. If to 
these are added the ships trading to the non-German 


Machine-Tool Company, only formed last year, with 
a a capital of 20,000 ; 


destroyed by the enemy. It will thus be evident that 
the shortage is not due to the action of hostile submarines, 
and can only be accounted for by the enormous require- 
ments of the naval and military services, which, according 
to the latest published statement, employ no less than 
3100 vessels. 
Table III. shows the losses of merchant shipping 
sustained by neutral nations at the hands of the Teu- 
tonic Powers. 

ight neutfal trawlers, seven of which were Dutch and 
one Danish, have also to be added to these losses. 
Although the losses are serious enough for the countries 

, and would undoubtedly have been much 

ter but for the activities of the British Navy, they 
‘orm an almost insignificant fraction of the total mer- 
chant shipping of the world. The above statistics clearly 
prove that, up to the present, our enemy’s barbarous 
method of warfare has been very far from attaining its 
avowed military object, and we have no shadow of doubt 
that the more strenuous efforts threatened will be ren- 
dered equally futile by the resources of our naval autho- 
rities. 





MANGANESE.—The imports of manganese into the 
United States in Dacember were 69,274 tons; this was 
the largest monthly total since the outbreak of the war, 
the largest monthly receipts previously recorded being 
57,667 tons in August, 1915. The total imports for last 
year were 320.782 tons, as compared with 283,294 tons in 
1914, and 345,090 tons in 1913. The value of last year’s 
imports was 2,633,286 dols. The production of manganese 
in the United States last year is estimated by the United 
States Geological Survey at 6000 tons, as compared with 
2635 tons in 1914. Important exploratory operations 
were carried on last year, but were not attended with the 
results anticipated. The imports of manganese into 
Great Britain in January, this year, were 32,111 tons, as 
compared with 39,413 tons in January, 1915. 





Wak Prorits 1n GeRMany.—The Mix and Genest 
Company, which make a speciality of telegraphs and 
telephones, earned in 1915, a surplus of 2,650,101 marks, 
against 1,201,725 marks in 1914, and 293,053 marks 
in 1913, the dividends being respectively 18, 12, and 
4 per cent., the writings-off 806,495, 368,986, and 153,055 
marks respectively, these sums not being included in 
the surplus; 700,000 marks have been added to the 
reserve, against 500,000 marks in 1914 and 6000 marks 
in 1913, and from last year a sum of 1,019,000 marks 
is being carried forward to meet war tax, &c. The 
Upper Silesian Railway Material Company pays 10 
per cent. for last year, against 2 per cent. for the 
preceding year, the writings-off “joy 6,008, 506 
marks, against 3,604,165 marks for 1914. Prospects for 
the current year are satisfactory, and the company is 
taxed to the fullest extent of its capacity. The Nieder- 


aggre- | Schéneweide Works, which make a speciality of handling 


old metal scrap, copper, tin, and aluminium, ‘hold the 
record for dividend (and bonus) so far. The company, 
as such, only dates from 1914, in October last year the 
share capital was increased from 1,450,000 marks to 
3,000,000 marks, and for 1915 all the shareholders receive 
a dividend of 16 per cent. and a bonus of 84 per cent., 
making, * will be seen, 100 per cent. The Magdeburg 


marks, afterwards increased to 
1,700,000 marks, peys a dividend of 15 per cent. (255, 000 
marks) writes off 294,266 marks, and reserves 250,000 
marks as war reserve, all expenses, including starting, 
having been provided for. 





“Tue EveorricianN” Exvectrnricat Traps’ Directory 
AND Hanp Boox.—We have received a copy of the thirty- 
fourth annual edition of the Electrician Electrical Trades 
a, and d-Book, known throughout the world’s 
electrical industry as ‘The Big Blue Book.” Itis regularly 
published at the end of February, and is corrected clo:e 
up to the moment of publication. It contains complete 
notes of the year’s in electric traction on railways 
and tramways, electric power transmission schemes, the 
applicationsof electric driving to industrial work, including 
textile mills and factories, collieries, engineering works, 
; also developments in submarine and land telegrapby, 
a record of iotelegraphy progress, and the salient 
features of telephone progress during 1915; also the 
development of the steam-turbine and the internal-com- 
bustion engine, the made in arc, metal-filament, 
i -watt lamps, &c. The law of electric 
lighting, electric power, electric traction, telegraphs, 
and telephones is fully dealt with, and a full digest 
specially pre for this Directory and Hand-Book by 
r. A. C. Uurtis-Hayward, B.A., A.L.E.E., solicitor, is 
given. The principal legal decisions in 1915 affecting the 
electrical industry, and a summary of the Parliamentary 
work of the past session so far as legislation has affected 
the electrical industry, are included, ther with much 
other interesting information. The directory division 
contains the name and address of practically every person 
engaged in the electrical profession and industry through- 
out the vane a their my oe —— = 
telegraphic addresses ; a separate list of te phic 
addresses ically ). evoted 
Colonies, to tinent of Europe, to 
Asia and Africa, Ventral and South America, and the 
United States. biographical division gives sketches 
of the careers of the leaders of electrical engineering enter- 
prise at home and abroad. The book is published at the 
price of 15s. net by the Electrician Printing and Publish- 
ing Company. Limited, 1, 2, and 3, isbury-Court, 
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SOME TIN-ALUMINIUM-COPPER ALLOYS.* 


By Professor A. A. Reap, D. Met., F.1.C., and R. H. 
Greaves, M.Sc. (University College, iff). 


Tue work described in the present communication was 
mostly carried out in the early part of 1914, and was in- 
tended to form a preliminary survey of the possibly use- 
ful alloys of tin, aluminium, and copper. authors 
are inclined to believe that the characteristics of these 
— revealed in this work do not encourage much ho) 

o! 


ir commercial utility. At the same ti wi 
they are not so as some have anticipated, they are 
certainly not so bad as others have asserted ; and as the 


authors do not intend to proceed further with the study 
of these alloys, it is hoped thata record of the work as far 
as it has been carried may be of some value. 

The constitution of the alloys of copper, tin, and alumi- 
nium has been investigated by Edwards and Andrew,t 
who employed microscopic examination, supplemented by 
pyrometric methods. As a result of their work, these 
authors deduced certain conclusions of practical interest, 
and those which relate to the alloys at present under con- 
sideration were as follow} :— 

“1. Judging from the constitution and appear- 
ance of the alloys, it is quite obvious that those possessing 


Fig.1. COMPOSITION OF TRIAL INGOTS. 
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reasonable mechanical 
limited areas—viz., those consisting 
phase, and those which consist of the 7 
others are very brittle, and in far the greater number the 
tin does not mix to form hom eous alloys. 

“2... . noadvantage is to i by adding tin to 
those alloys of aluminium-copper which contain CusAl. 

“3. . . . s0faras the a range is concerned, it is reason- 
able to expect that the substitution of aluminium for tin 
within certain limits will tend to improve the properti 
of the alloys. . . If this prediction is proved to be cor- 
rect by experiment, then an alloy containing about 6.5 
per cent. of aluminium and 5.5 per cent. of tin by weight 
will have the yey as an alloy containing 10 per 
cent. of tin and 90 per cent. of copper. Such a ternary 
alloy would be cheaper than the copper-tin, and would 
also have a lower specific gravity.” 


TaBie I.—Tensile Tests on Aluminiwm-Tin- Copper 


ae gene are confined to two very 


y of the a 
the 








Alloys (Guillet). 
Composition. < = ls | 7 
Tin (by | | & 3 33 2i 
n(by’ alumi. | 3 Ef FE 
Copper. Differ- | 
ence). | nium. | E 32 a gs 3 
pe | pe. ens. p. | tns.p. | p.c. | pc. | 
sq. in. | sq. in. | 
90.93 9.00 0.07 7.4 147 | 262/| 34.0) 50 
88.66 9.87 0.47 | 6.7 9.9 2 | 14] 87 
80.54 | 970 | O76 | 48 | 81 | 8 | 00] @ 
89.05 874 | 221 | 48 §.1 2 28 68 
90.71 | B18 | 411 | 41 6.2 6 | 125! 665 
89.10 | 3.59 a. i te) a 8 | 1380) 68 
a ort anon eee 
_ It certainly appears that if these alloys have any prac- 
tical value, HA must lie in the direction indi in the 
third of these conclusions; for unless the addition of 
ma uantities of tin to the alumini pper alloys 
show i 





! to a very marked improvement in their 

perties, the high price of tin would effectively limit thei 

application. The addition of a very small quantity of 
* Paper read before the Institute of Metals, Wednesday, 

March 29, 1916. . 
+ Journal of the Institute of Metals, 1909, No. 2, vol. ii., 

pages 29 to 58; Enaivggrine, November 12, 1909, 
+ Loe. sit., page 42) 











aluminium eennees ie cates Watt as a deoxidiser is 
generally held to be advantageous. 

—— Miller* —— that pee pone e. aluminium 
to ze containing 92 per cent. of copper 8 per cent. 
of tin increased the shrinkage and diminished the facility 
with which a patina was formed. 

Guillett+ gives tests (Table I.) made on (cast?) bars 
of alumi tin-copper alloys, all containing about 
90 per cent. of copper. The results show that, although 
a trace of aluminium has little influence on gun- 
when the amount reaches 0.4 per cent. the detrimental 
effect on the strength, and especially on the elongation, 
is very great (see Table I.). Guillet also states that 
although the hardness is almost unaffected, the brittle- 
ness increases rapidly as aluminium replaces tin. The 
results of Guillet appear to be affected by a very serious 
error (possibly the nce of oxides), as the authors’ 
—> invariably showed better mechanical properties, 
though Guillet’s general conclusions and figures for rela- 
tive hardness are confirmed. 

PREPARATION AND ANALYSIS OF ALLOYS, 


The materials used in the preparation of the alloys 
“ee ce high purity, obtained fro 
® copper of ver igh purity, o m 
Messrs. Vivian and Sons, uote 





Fig.3.COLD BENDING TEST. { 
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ze and toughind to30?. IV. Brittle(nil). 
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Fig.4. HOT FORGING TESTS AT ABOUT 750°C 
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wow Percentage of Tin. 


Aluminium from the British Aluminium Company, 
containing :— 


Silicon 0.17 per cent. 
Iron .18 * 
Sodium ... ei) aa ai am i 
Aluminium (by difference) ... 99.60 e 


The Cornish Tin-Smelting Company’s best refined tin, 
which gave on analysis :— 


Lead... 0.003 per cent. 
Copper ... 0.004 ial 
Bismuth ... Nil. 

Tron ots 0.024 per cent. 
Zine bis Trace. 
Sulphur ... 0.015 per cent. 
Arsenic ... we 0.023 - 
Antimon ~_ Not estimated. 
Tin (by difference) 99.92 per cent. 


Small trial ingots weighing about 500 grammes, and 
containing varying amounts of copper, tin, and aluminium, 
we nS on moulds. All these allo 


ing the universal hammer, and the results 

of the cold-bending test described below. mt 
Hardness.—In every case with constant aluminium the 
hardness increases with increase of tin ; with constant tin 





ly Ye rape | to the limits of the a solution the 
Li eas deguehscuhtnen Gncmsaes af oman t. 

The results contained in Table II, are shown in Fig. 2. 
ent rma | Tests.—Cast strips were used having the 
a ximate dimensions 2.5 in. by 0.6 in. by 0.35 i 
y were nicked at the centre, bent cold in a vice, 


hammered over on an anvil. The results are shown in 
Table IT. and Fig. 3, where the word “‘ tough” has refer- 
metal, | ence to the capability of the all bend (*‘ very tough” 


indicates a cold bend —— q 
“hard” refers only to the difficulty of bending or breaking 
by blows of the hammer. p Seen 


Tests. 
dimensions 1} in. by 1 in. by # in. 
hot toa thickness of 0.2 in. te 0.3 in. under a steam- . 
The results of the first test made after heating to about 
750 deg. Cent. are shown in Fig. 4. Aan 7 eee ee 
of course, that the alloys rich in tin would this 
treatment, but the whole series was forged in order to 

Fig.5. HOT FORGING TESTS AT ABOUT 550°C. 


I. Perfectly coun. ato eben. 
Il. Badly cracked IV. Shattered at blow. 


AVY da? W's 
WITT S? 
Per ly 
EAT TY 


Fig.6. COLD ROLLING TESTS. 


sound IT. Surface defects, &c. 


TIME A 4 
saw ee 
i 7 7 
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ee 7 Se 
a SS ee 
— Percentage of Tin. 
Taste II. 
Composition. 
. | Tal i 
No, & 28) i Fracture 
i Eu atl M4 
Ss \ 
Sebahs 5 | 
1 89.9) — | 10.1) 23 a ‘Pale gold ; very fine talline. 
2 90.0] 1.1\ 03/80 | ‘30 (Pale noid’ vom 
3 87.6) 2.6) 9.8|50 Almost \Coarsely orystalline; bright 
4 local 6.1 10.1! 61 Nil Grey finely orystall 
| 10. " ne. 
5 82.0) om 10.0; 60 —- we AP ly crystalline to con- 
| | Cc 5 
6 80.2) 10.0) 9.8 69 ” Silvery grey ; very finely u- 
| lar; sknoet silky. — 
7 92.5|— | 7.5.11 180 Unbroken. 
8 0.0, 2.6, 7.4 23 90 Gold ; coarsely ular. 
9 87.4) 5.1) 7.5) 26 30 |Gold; very finely granular. 
10 865.1) 7.6) 7.4 46 - Brownish ; very finely granular. 
| | Dp 
1 v0 —| 5.0| &5 180 |Unbroken. 
12 98.3) 1.0) 6.7) 10 180 | ee 
18 92.5) 25 5018 — 
14 90.0) 5.1) 4.9) 20 80 =6Yellowish ; columnar. 
ie esiloa| a7iss | MI (Grey i ver Gucly eryomiis 
aye ee eee ‘concboldal, Soe 
17 97.5, —| 25| 7 180 Unbroken. 
18 94.9) 2.6) 25/10 180 « 
19 92.4) 6.1) 2.514 — | 
20 89.9) 7.6 2.6) 28 45 Brownish ; fine granular. 
21 87.5) 9.9! 26) 24 10 Grey ; very fine granular ; almost 
22 90.0/—| 1.0 6 | 180 |Unbroken. 
23 97.7, 10 138 8 18 o 
25 ene| 09 1321 | 45 \Grey) yellow 
| ® 8 45 » ye spote; granular 
| | (? not homogen 
26 99.0| 1.0, — | 7 180 (Un 
27 97.6, 25 — | 8 180 ” 
28 eee | 6.1) | 9 180 oe 
20 90.1) 99 —|17 90 on 
obtain comparative results. The alloys which forged 
well at this temperature are those low in tin; in fact, 
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they all contained not more than 1 per cent. of this con- 
stituent. A second series of alloys was f at a scarcely 
visible red, about 550 deg. Cent. At this temperature 
the area covered by the forgeable alloys was extended 
(Fig. 5). With regard to ys 1 and 2, containing 10 
per cent, of aluminiom alone and with 1 per cent. of 
tin, though they remained sound, they were very hard to 
forge at this temperature and uired several re-heat- 
ings. Thesame applies to No. 9 (aluminium, 74 per cent.; 
tin, 5 per cent.), which is also a two-phase alloy at this 
temperature. 


TABLE ITI.—Corrosion Tzsts. 


COMPosiTION. 


Pound per Square Foot per Month. 


The results bere given are sufficient to indicate that 
the difficulties of hot-working the alloys are 
ter even than those experienced with zes, and 

‘ar greater than with the aluminium-copper alloys. 
Cold-Rolling Tests.—Pieces having the approximate 
dimensions 25 in, by 0.6 in. by 0.35 in. were cut for 
<—. These were rolled cold, with the necessary 
ings, if possible to a thickness of 0.1 in., and the 
surface and edges examined. he temperature of anneal- 
ing exercised an important influence on these teste ; 
‘alloys rich in aluminium could be annealed at a much 





Loss in Weieut. 


Grains per Square Foot per 100 Days. 

































































No. 
Sea-Water. Fresh Water. Sea-Water. Fresh Water. 
Copper. Tin. Aluminium. ; a 
- | Aanented. Cold-Rolled. Annealed. Cold-Rolled. Annealed. Cold-Rolled. Annealed. Cold-Rolled. 
per cent percent per cent. 
1 89.9 — 10.1 0.00080 0.00051 0.00007 0.00006 19 12 2 1 
2 806 1.1 9.3 0.00036 0.00042 0.00006 0.00005 8 lu 1 1 
8 87.6 2.6 9.8 0.00020 0.00026 0.00905 0 00006 5 6 1 1 
s 90.0 2.6 7.4 0.00046 0.00038 0.00005 0.00006 ll 9 1 1 
9 87.4 6.1 7.6 0.00036 0.00054 — 0.00005 4 13 _ 1 
ll 6.6 | — 5.0 0.00043 0.00036 0.00006 0.00006 10 9 1 1 
12 93.3 1.0 6.7 0.00045 0.00046 0.00007 0.00008 ll 11 2 2 
18 | 94.9 2.6 2.5 | 0.00077 0.00090 0.00006 0.00006 18 21 1 1 
22 «99.0 ~_ 1.0 0.00196 0.00163 _ = 46 38 _ _ 
23 97.7 1.0 1.3 0.00196 0.00199 _— — 46 47 — ae 
2% 0825 | 61 1.4 0.00220 0.00204 ~ 51 48 _ _ 
25 8&2 | 99 1.3 0.00108 0.00101 , _ - 26 24 _ _ 
2% | 0 | 10 | 0.00185 0.00182 | — — 43 43 — _ 
28 94.9 5.1 0.00208 0.00155 — _ 48 36 _ 7 
29 «690.1 | 9.9 — 0.00181 0.00116 - 42 27 - _ 
Taste 1V.—Tensile Tests. Chill Castings. Taste VI.—Tensile Tests. Effect of Replacing Tin 
by Aluminium. 
Composition. 2 3s ¢ ; 
- & ie - 6 & Composition. Chill Castings. Annealed Oastings. 
5 = Mies! ae 
wo. * 8) ey de 0% gS cz Remarks ££ |S 2 8 82.22.48 £ ge. 
¢ S\s8 Eg g8 3535, 4| alae cf g §55 2526 Eg 2 55 
PY = D e ve | “— = Ss. — 
Hog is anak iz oS 28) fa Hag Beg ete tbeg fas 
8° Bah 58 ae go ge zoo #°! & 278° 9 BESS eRe la HO 
© 88.47 1. 16.4 30.20 4.4 5.6\Fract -|* 90.10 — | 990 3693 305 800 2640. 6.0 
: | oo brown, radiaily| 3 8966 236| 7.98 20.88 250 750 97.32 35.8 
crystalline. Sur- 6 88.51 4.93 5.56 14 98 2.6 700 15.61 11.7 
face smooth. 7 90.20 7.41/ 2.39 14.61 3.8 700 «1285 sé 
91.24 |1, 70 9.6 19.64 22.0 24.2) Fracture dull gold, 
se ae ee radially pos rer + Admiralty gun-metal 16.5 15.0 700 21.4 40.0 
line. Surface 
eo 9 P Panen! ~ . Carpenter and Edwards, Proceedings of the Institution of 
SO | 89.66 2.36 7.98 | 14.0 20.88 25.0 27.0 gol are brownish Mech | Engineers, 1907, e 153 ; Siowaneee, Jan. 25, 1907. 
Surface slight! + H. S. and J. 8. G. mrose, Journal of the Institute of 
wavy. y Metals, 1913, No. 1, vol. ix., page 168 ; ENGINEERING, April 18, 
40 93.5% 0.94 5.48 62 18.97 54.0 46.7 Fracture pale gold, | 19!%- 
| fine granular to Taste VII.—Hardness Tests. 
silky. Surface 
very wavy. 

5C 91.64 2.60 6.76 7.2 16.76 19.2 23.2 Fracture pale gold, Composition. Hardness Number. 
granular. Surface 
wavy. “ a Brinell. 

6C 89.51 4.98 5.56 9.5 14.98 2.6 3.6Fracture grey, 5 ee Seleroscope. Load, 3000 Kg. 
— — o < 
} specks, nely ry 
granular.  Sur- 2 ° E 3 #% = 
8 face smooth. be . - 2 a 

70 90.20 7.41 2389 9.6 14.61 38 8.8 Fracture greyish- » -B¢ | 41% 3 - 2 
brown, showing| >< = Bs % | $ 5 
—, specks, | A '8/13'818 < 

’ lace | ——  —————§ <9 
smooth. 1 |8847 118 1035 32 2% 48 189 145 
q@2 912% 10 7.70 U eo}; 2 8i 62 
3 80.66 2.36 7.98 16 15 16 102 94 
° * WA 
Taste V.—Tensile Tests. Annealed Castings. : ~~ on on “a p. = = a 
——~} 6 |8051 493 556 19 15 15 120 91 
Composition. A g ¢ 7 9020 741 2389 18 15 «15. 114 o4 
8 : 
oa & ae ee 
oS - . ¢ 
& & d. 2¢ of oo 3 higher temperature without detriment to their behaviour 
No. ~|sese" 8 § 38 Se Remarks, on rolling. The conditions of annealing were therefore 
ge, & £8 &g 2® 4,308 ee Oye es AED ae, ane eel 
© .| Be Seine ieece are shown in Fig. 6. 
5 Fa = ok ge He 3a Corrosion Tests.—-Table III. (above) shows the results 

a (MOM Facil Pe EN) a 2 EN of corrosion tests in fresh water and sea-water carried out 

1CA 88.47 1.18)10.35 14.6 29.32 11.9 15.2 Fracture —_grey- a See aaa — aaa 
brown, crystal- n fresh water the aluminium-ric’ oys were slightly 
om face | tarnished, the tin-rich alloys more or aA pitted. In 

20A 9124 1.06 770 7.4 21.90 68.1 46.4 Fracture dull gold, pm tape the en, re wee PA. 
' Ss way number of green eae easily removed, with a red 
SCA 89.66 2.36 7.98 8&8 27.32 35.8 31.8 Fracture brownish Copees Wynne. ith low tin and = aluminium a 
gold, finely - | bright easily detachable coating was formed. 
| nular. "Surface | ‘Fensile Fests.—The alloys were tested in the form of 
Comes om aod standard test-pieces tu down from chill castings 1 in. 
4C A 98.68 0.94 5.48 5.6 17.20 43.5 41.2 Seteaen e in diameter and 10 in. long, both as cast and in the an- 
gold, silky. Sur- a state. The results are shown in Tables IV. 
ace Wavy. A 

5CA 91.64 2.60! 5.76 68 17.34 33.1 31.6 Fracture , Although the mechanical properties are in many cases 
gold, granular to | good, they never reach those of the corresponding (and 
~ oe Surtace cheaper) aluminium-copper alloys. No. (consisting 

6CA 89,51 4.93 5.66 98 15.61 11.7 123 Fracture uniform, page a ne sp ety —— 

- » gra- pat rz eal ; : 
mular. Surface op a oe The fact is ht out » cigar seb A _# 
wavy. 

TCA som'za1| 2 20 1285 a9 a1 peas Celie, | Can chews the mankanionl sents ono cri of sliys 
Los ag os results indicate that the replacement of tin in a - 
slightly wavy. metal by aluminium is of no advantage, but leads to 

: of strength and greatly increased brittleness, unless about 
Numbers 1 to 5 inclusive were led for 20 minutes at | ~~ teen ee Tes kt oe = IAF 

750 deg. Cent. and slowly cooled in the muffle. Numbers6 and 7|_ * For details, see Journal of the Institute of Metals, 

were treated similarly at 700 deg. Cent. 


1913, No. 2, vol. x., page 360. 





three-quarters at least of the tin is replaced, when the 
properties approximate, but are inferior, to those obtain- 
able from aluminium and copper alone. 

Hardness determinations were made on these alloys 
both by the scleroscope and by Brinell’s method. The 
figures given in Table VII., in addition to confirming the 
conclusions given under ‘‘ Hardness” above, , indicate 
that none of the alloys, except No. 1, undergoes harden- 
ing by quenching. ¢ 

_ Mi phically they all, except No. 1, consist of a 
single the annealed showed a practically 
homogeneous a solution. No, 1, however, contains + p 
(it is practically identical in structure with mines 
No. 14 of Edwards and Andrew’s paper), and is hardened 
by quenching from 760 deg. Cent., but only in the ratio 
of 26 : 43 as against 21 : 62 for the 10 per cent. aluminium- 
copper alloy. 


THE COMPOSITION OF .THE EXHAUST 
FROM LIQUID-FUEL ENGINES 


By Second-Lieut, Ropert W. Fenwnine, R.E. (T.), 
B.Sc., D.1I.C., of Loadon. , 
(Concluded from page 292.) 

Air-Petrol Mixtwres.—Reference should first be made 
to Table II. (page 289 ante) and Fig. 4, giving the results 
of the explosion-vessel experiments. The complete com- 
bustion mixture is about 15.15 ; but since the composition 
of the fuel is not known, the value cannot be checked b 
direct tion, and for the same reason the composi- 
tion of the exhaust products from weak mixtures cannot 
be computed. The air-petrol ratio has, however, been 
calculated from the composition of the exhaust for both 
strong and weak mixtures, as in the case of hexane, and 
the volume ratio of hydrogen to carbon in the products 
has determined, the results being set out in columns 
19 and 20 of Table II. 

A comparison of columns 2 and 19 of this table indicates 
that the products appear to contain the constituents of a 
somewhat stronger mixture than that measured, and it 
can therefore be concluded that the analysis has revealed 
practically all the constituents in the exhaust containing 
any carbon or hydrogen. Under ideal conditions the 
figures in column 20, showing the ratio by volume of 
hydrogen to carbon in the products, would be constant 
and equal to the ratio of the same constituents in the 


petrol. 

The hexane and petrol charts, Fig. 3, page 291 ante, 
and Fig. 4, page 337, are very similar, and the same re- 
marks as to the nature of the exhaust apply to both. 

Mr. H. Ballantyne, F.1.C., F.C.S., in a contributiont 
presented about seven years ago, stated that he 
found the following relation to exist between the carbon 
monoxide, hydrogen, and methane in exhaust gases from 
petrol-engines :— 

H, = 0.36 CO. 


CH, = 0.12 CO. 

This relation of H, to CO has been plotted in Figs. 4 
and 5, and is shown by a dot-and-dash line. It will be 
observed that Mr. Ballantyne’s curve and the author's 
are in fair agreement up to a mixture strength of 12, 
beyond which it is possible that Mr. Ballantyne did not go, 





since the divergence mes marked for strong mixtures. 
The practical absen (CH, in the author’s analysis does 
not, however, su . Ballantyne’s relation. 

Turning to Table III., page 290 ante, and Fig. 4, the 
engine-exhaust sam can be considered. The remainder 


ngine-e ) 
of the fuel (sample A) used in the explosion vessel experi- 
ments was soon consumed in the engine tests, and other 
samples (B and C) of “ Bowley Special” had to be em- 
ployed. In all the engine-exhaust samples readings 
were taken of the air and fuel, for the purpose of a 
direct computation of the mixture strength. Owing 
probably to a leakage in the carburettor valve, this 
object was defeated in samples 268 to 277. The mixture 
strength for these samples has therefore been estimated 
from the explosion-vessel exhaust-gas chart, Fig. 4. This 
chart m reproduced y | full-lines in Fig. 5, and 
vertical dot-and-dash lines A, B, C, &c., have been 
drawn at the estimated mixture s thus per- 
mitting a rapid comparison between the actual values 
of the analysis set out in Table III. and those given by 
the estimated mixture from the chart. _ ; 
The hydrogen values did not with those of the 
explosion-vessel tests nearly so well as those for CO., CO, 
and O,, and therefore the latter were used for fixing the 
positions of the mixture-strength lines A, B, C, &c., 
whilst the engine-exhaust values of the hydrogen were 
plotted on these lines. A new hydrogen curve was thus 
obtained for the engine exhaust; it is shown by a dotted 
line, and is somewhat ‘above the explosion-vessel curve. 
The first part of this hew curve agrees very closely with 
Ballantyne’s. Note that in using the exhaust-gas chart 
for estimating mixture strengta the OO,, O,, and OO 
curves only are , and a shor analysis is all that 
is required. To have abandoned the engine tests at this 
int would, however, have left in doubt the ment 
tween the — of the — from —— a 
sion vessel and from the engine, using the same strength 0 
mixture. The carburettor defect having been remedied 


further engine teste were run, yielding sam 278 to 
283. These samples were analysed for 002, O,, and CO, 
and the results, neglecting any slight engine eo 


ted i . 5, according to the mixture 
et ae engine. The points, surrounded by 2 
circle, are shown close to the G0,, Oy, and CO curves. 
Their agreement with these curves illustrate the striking 





° read before the Institution of Mechanical 
Engineers, March 17, 1916. a 

+ Proceedings of the Institution of Automobile Engi- 
neers, vol. ii, page 10!, 1908-09. 
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similarity in the products from the explosion vessel and 
the engine, and also the accuracy of Dr. Watson’s ep 
paratus for measuring the air and fuel supplied to 


engine. 

Referring to Table III. (page 290 ante), columns 6 and 7, 
the presence of O, and in the same engine-exhaust 
sample needs some comment. The statement that com- 
bustible gases and oxygen should not exist in the same 
sample is supported by the explosion-vessel tests. How, 
then, is the presence of the oxygen in the engine samples 
co Socnpnnen? It is probably due to leakage past the 
sleeves during the compression, for much of such | 
would find its way into the exhaust. If leakage is the 
explanation, then the amount of oxygen represents only 
the oxygen constituent of the leakage, and the actual 
“oe is about five times this amount. 


t becomes of the small quantity of petrol vapour | F 


thus introduced into the exhaust ? 
accounts for the CO, in column 9. Columns 9 and 12 
should ?— for the same mixture. In the analysis of 
which column 9 is a part, however, it will be observed 
thatthe heavy hydrocarbons have not been estimated— 
that is, fuming sulphuric acid has not been used. Al- 
though this acid is not considered to be an absorbent for 
saturated hydrocarbons, such as petrol, it has been found 
experimentally by the author that a mixture passed into 
fuming sulphuric acid has the greater part of the petrol 


No doubt it partly 


ig.4. PETROL “EXHAUST-GAS CHART” 
EXPLOSION-VESSEL TESTS. 


: 
: ‘ 
: 





(08.c) Ratioof Air to Petrol by Weight. 
Fig. 7. 







4 


Products of Combustion. 


o 


18 
Ratio of Air to Fuel by Weight. 


16 ” 7 10 8 


(4686.F) 


removed. Some of the yee yd between columns 9 
and 12 is thus explained, and support is given to the 
suggestion of a small engine leakage. No allowance in 
the percen of products or in volume of O, in weak 
mixtures has been made for such leakage when comparing 
with explosion-vessel tests. 

Further, columns 18 and 19, Table III., have been 
calculated irrespective of this slight le the un- 
saturated hydrocarbons, where determined, being taken 
as C,H, Taking account of the leakage would raise the 
percentage (for comparison with explosion-vessel tests) 
of CO., lower that of O», raise that of CO and Hg, in- 
crease the ratio of hydrogen to carbon in the exhaust, 
and give a stron calculated mixture strength. The 
amount of petrol vapour in the exhaust is, of course, 
small, and if inserted in the analysis would probably vary 
from 0.03 to 0.07 per cent. 

It would be appropriate to point out at this stage that 
the author has found from a number of experiments that 
when a mixture of air and hexane is successively 
into pipettes containing caustic potash, alkaline solution 
of pyrogallol, and acid solution of cuprous chloride, as 
= the So 4 ——- — the mixture 
oses th sli , showing that some hexane vapour 
mT. os 

Air-Benzene and Air-Benzol Mixtures.—A series of 
experiments on air-benzol mixtures, using the explosion 
vessel, was first carried out. The results, when plotted, 
supported one another excellently, but engine-exhaust 
samples showed that the whole chart required moving to 
the left, and the complete combustion point given by the 
curve—namely, 12.7—illustrated the same requirement. 
Was it possibie that one or more of the benzol constituents 
did not evaporate completely? Commercial benzol 
— contains benzene, toluene, and a small quantity 
of xylene, of which the first evaporates readily, the 
second without difficulty, but the third is far from vola- 
tile. The actual composition of the benzol used in these 
tests has not at present been determined. Suggestions 
of making up a mixture in known proportions of these 
three constituents, and of using pure were 


ma ae 

The fuel mixture contained 64.3 per cent. benzene, 
27.7 per cent. toluene, and 8 per cent. xylene, giving an 
air-fuel ratio for complete combustion of about 1.37. 
An air-fuel mixture having a ratio of 13.36 was then pre- 


pared and its products of combustion analysed. The 
analysis indicated zero CO and over 1 per cent. of Oy», 
instead of zero CO and zero O., showing that the fuel 
mixture became weakened, due to incomplete evaporation 
of the fuel or some other cause. The xylene constituent 
was very heavy in this case. : 
These experiments and others led to the conclusion that 
benzol was unsuitable for use with the explosion vessel, 
and a set of experiments with benzene was put in hand. 
The results of the benzene explosion- vessel experimentsare 
given in Table IV. (page 290 ante) and Fig. It will be 
observed that in this case the volume of mixtureexploded 
pce to have a marked effect on the composition of 
© products, the smaller volume seeming to 
po eh. any wn Ty ty chart 
volume points when drawing the exhaust-gas 6 
urther, in plotting “‘ the alteration in volume curve,” 
Fig. 9 (below), in which the —- depend on the 
small volume explosions, the strength of mixture was 
estimated from the exhaust-gas chart already drawn, and 
not from the measured values. The figures for the check 
analysis, columns 15, 16, 17 and 18, are not in such 
agreement as in the other cases, and here the bydro- 
carbons have been taken as C;H,. Methane seems to be 
entirely absent and heavy bydrocarbons are practically 
non-existent. 
Comparing the calculated and experimental composi- 





Fig. 5. PETROL “EXHAUST-GAS CHART" 
IS IN F1G.4, WITH ENGINE-EXHAUST 
POINTS ADDED. 


{. 
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§8 
& 6 


4686.0) 
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Ratio of Air to Petrol by Weight 


NE“EXHAUST-GAS CHART “ASINFIG.6, _.. 
ENGINE EXHAUST POINTS ADDED. Fig.8. RELATION OF H, TO CO INIOOVOLUMES 


OF PRODUCTS OF COMBUSTION. 


Hi, per Cent. 


°% 70. (Oizo 8 
468.6.) CO per Cert 
tions of the ucts from weak mixtures—as in the case 


of hexane—the same discrepancies as in the hexane are 
found :— 


traction in 





Con 
OOgper Cent.| Og per Cent. Volume per 
Cent. 
Air |~ 
Benzene °Y Weight. at eae 
3 e : } ge lg Se 5 3 
£5 £3 e | 8 £5 Bs 
g#) $2 38 84 ge 84 
15 15. 16.4 2.45 2.6 6.1 6.0 
17 18.65 18.5 4.5 4.7 5.5 5.3 
19 12.35 120 606 6.4 5.0 4.8 
21 11.35 10.85 7.26 7.9 4.65 4.35 


Columns 19 and 20, Table IV., have been calculated as 
in previous cases, except that the heavy ea 
have been taken as C, H, instead of C, Hy. ith s' 
mixtures the mixture strength is slightly weaker b - 
culation than by measurement, whereas with mixtures 
weaker than 13 reverse is the case. The volume ratio 
of hydrogen to carbon in the fuel (C,H,) is 1 to 1, and 
this is fairly well maintained in the exhaust ucts, 
column 20, although there is slight excess of hydrogen 
or deficiency of carbon, as in the results. 

Tb is of interest to note that the products of the strongest 





weaker | i 
Preference was given to the larger |i 





s 
i 
20 





Table V. 

engine tests using commercial 1. In . 7 th 

curves are a reproduction of the Bf. 2A 

chart, Fig. 6, but the points are those obtained from the 
ne tests the benzene points having been 


engine 

determining the percentage of the constituents in the 
exhaust, nor has any account been taken of it when com- 
puting the ratio of air to benzol from the composition of 
the exhaust, except to consider the hydrocarbons, where 


de , to consist of CsH,. The calculated mixture 
good | strengths, column 13, are in very fair + with the 
measured strengths, column 2, alth: in most cases the 
calculated strength is the engine leakage 


weaker. 
been allowed for, the calculation would have given a 
atronger mixture in those cases in which the heavy 
hydrocarbons were not determined. 


Fig.6. BENZENE “EXHAUST-GAS CHART.” 
EXPLOSION-VESSEL TESTS. 






Ab 4 
Ratio of Air to Benzene 


é 


70 
by Weight 


Fig.9. VOLUMES BEFORE & AFTER EXPLOSION 
& PRESSURE 
STEAM FORMED DURING 


i ; 
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Ratio of Air to 


(4606.4) by Weight. 

Relation of Hydrogen to Carbon Monoxide.—In Fig. 8, 
annexed, the relation of H, to CO is shown graphically. 
In comparing the products of the engine tests and the 
explosion-vessel tests, curves 2 and 4 for petrol should 
be examined. It will be observed that the ratio of H, to 
CO is greater in the engine exhaust than in the explosion- 
vessel exhaust. The increase in the volume of H, is 
clearly shown in the exhaust-gas chart, Fig. 5 (above). 

The methylated spirit readings, curve 1, were plotted 


from the following values, taken from the analysis of 
several samples of engine-exhaust gases. :— 

Hg .. 1.66 2.55 8.0 3.40 8.55 4.25 
co .. 3.0 4.20 4.8 6.45 5.6 6.50 


With this fuel also practically no methane was found in 
the products. 

The equations of the curves are :— 

Curve 1, methylated spirit, engine exhaust :— 


— 1.24, 
Bs = FO 
Curve 2, petrol (Bowley Special), engine exhaust :— 
1 : 
Hs = ¢¢3 CO™. 
Curve 4, petrol (Bowley Special), explosion-vessel ex- 
haust :— : 
H, = g 43 CO™. 
Carve 5, benzol, engine exhaust :— 
1 1.486 
BH, = —_— CO 
* 1247 
Carve 6, benzene, explosion-vessel exhaust :— 
1 1,053» 
= —— OO 
Ha = i489 


The curves drawn in Fig. 8 are those of the equations 
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given. Ourve 3, however, has been drawn through the 
pointe irrespective of any mathematical relation. 
Alteration in Volume Due to Eaplosion of Air-Fuel 
Mixture.—In dealing with this in volume, it 
must first) be noted that the volume after explosion was 
measured at atmospheric tem: re. This means that 
the steam formed by the com of H, was condensed 
carves to Vin 9 oe wos ae wore iad Therefore . the 
curves in iO not represent change in volume 
due to combustion that would take place in the 
fluid of an internal-combustion The greatest 
contraction in volume, under the given conditions of 
measurement, ocours at the point of complete combus- 


tion. this in mind, the complete combustion 
points given Fig. 9, and by the ex gas charts, 
compare very favourabl 


The method of pie the strength of mixture before 
plotting curve 3 has already been mentioned; that for 
computing the contraction in volume has been set out on 
page 291ante. The tables on pages 291 and 337 indicate 
that the experimental contractions for weak mixtures are 
somewhat greater than the calculated. 

Conclusion —From the foregoing experiments it can be 
concluded 

(a) With volatile fuels there is but little mye ~ in 
the composition of the products of combustion resulting 
from air-fuel mixtures in a small explosion vessel or in 
an engine cylinder, in spite of the conditions being so 
dissimilar. In fact, the agreement between the OO,, Oz, 
and CO values in engine and explosion-vessel tests is so 
close that an exhaust-gas chart prepared from eee. 
vessel tests can be used to estimate the strength 
mixture supplied to an engine. 

(b) A yd small quantity, if any, of unsaturated or 
satura hydrocarbons is o in - exhaust 
gases. Taking a particular instance, methane is almost 
entirely absent. 

(c) The hydrogen constituents in exhausts from strong 
mixtures th an important item, and increases in value 
ra +! with increase in mixture strength. 

fa) he ratio of air to fuel in the original mixture can 
be calculated with a considerable degree ef accuracy from 
the composition of the exhaust gases. 

(ce) The reliability of Dr. Watson’s method and appa- 
ratus for measuring theair and fuel supplied to an engine 
is once more demonstrated. 

Since one of the fuels used in the explosion-vessel tests 
—viz., Bowley’s § petrol, is a commercial motor 
spirit, it is hoped that “Hr: exhaust-gas chart for the fuel 
will prove useful in mnapeenine. both for estima 
the mixture strength and waste 
heat due to incomplete Aen. The 
a e applicable in many cases. 

It has been shown by Dr. Watson and others that 
mixture strength has a ae influence on the 
thermal efficiency of an ex Given an ex- 
haust-gas chart for the f the « cmrength of mixture can 
readily be py from a a of the exhaust gases. 
Why not adopt this setting carburettors, 
and thus promote fuel economy, lessen carbonisation, 
and minimise the pollution of 6 atmosphere by such 
poisonous gases as car monoxide ? 

The author has already expressed his great indebved- 
ness to Dr. Watson, would ¥* acknowledge with 
at the facilities given b: Governors of the 

mperial College of Science and Xb for carrying 


out the ex ts. To many seen his thanks are due, 





chart | tion of the 


COLONIAL AND FOREIGN ENGINEERING 
PROJECTS. 


We give below a few data on several colonial and 
Trade. ee Ghaantte on faa eonoane 
Journal, Lther felemation om thate 
be obtained from 


the Commercial Intelligence 
Board of Trade, 73, Decing hall oteet: Londen EO. 


Australia: The Sydney Office of H.M. Trade Com- 
missioner for Australia reports that the New South 
Wales ed a — has ~y =) * entered oo 
an agreement a firm of engineers for the sup 

lans and specifications for elevators for the bulk Pend. | that 

of grain in the State. It is anticipated that the pre- 
paration of these plans will take some months, and that 
the first building to be erected—namely, the Sydney ter- 
minal elevator—will be undertaken about next August. 
New South Wales will thus be the first State in the 
Commonwealth to adopt the system of handling grain in 
bulk by elevators. Eventually all the States oi no 
doubt, adopt the bulk-handling system on the lines of 
that followed in Canada. Victoria and South Australia 


are also moving in this direction, and it is bable that 
definite will be formulated in both tates in the 
course of the next few months. 


South Africa: H.M. Acting Trade Commissioner has 
forwarded a copy of the Estimates of Expenditure of the 
South African Railways and Harbours for the year 
ending March 31, 1917. "Railways: The total estimated 
following © on railways is put at 12,561,1012. The 

wing expenses are under the heading 

**Maintenance of Permanent 5 A ms Slee 86, 7821.5 
rails, 50,101/.; other material, 22, ; bridges, 24,0051. ; 
— overh bridges, Fa = 14,1 rs 

a mary and telephones, 53,370/.; and water 
supply, 28 As material for the maintenance 
of roliing-stock, 297,7 is allotted in connection with 
locomotives, 96,5982. for coaching stock, and 218,590/. for 
goods stock ; 39,7772. is assigned for expenditure on lubri- 
ca su 20,562/. for running stores for yee | 
14,3002. for maintenance of tarpaulins, and 

80002. for creosote required by sleeper factories. Har- 
bours : The total Pr mewn expenditure on harbours is 
ut at 1,175,926. The following sums appear under the 
beading * ‘*Maintenance:” D &. 43, as jetties, 
wharves, and quays, 14,721/.; sea-walls, 
5540/.; buildings, &c., 19, 893i. pene ae to cyt ater 
received at the office of H.M. Trade 
South Africa, from the Commissioner of Customs and 
Excise at Pretoria, it has been decided by the Administra- 
South African Railways to vide a new 
erecting-shop at Salt River, near to Cape 
of approximately 23,0007. This will enable the heavier 
type of locomotive now in use to be handled with greater 
oo 


Accutane’ telegraphic information received 
at the aft office of the High Commissioner in London for 
Canada, f “y° -acton yh the Interior at Ottawa, the 
a or the vernment are preparing to 
the construction of a dam on the St. Maurice 
iver in Guites Province, iminary work having been 
started lass summer. The St. Maurice River is 440 miles 
in length, and has a watershed of 2700 equare miles. 
The dam is to be constructed 225 miles from the conflu- 
ence of this stream with the St. Lawrence River at Three 
Rivers, and will create a reservoir of approximately 300 


including Dr. J. -" — for suggestions regarding the] weesse mailes, The manefacte towns of La Tu 
ue, 
analysis, nnd ao , Wilson for assistance in taking the Grand *Mére, Shewinigns Palle ead Three Rivers ios 
engine-exhaus' samp) 168. been built up largely th: h the utilisation of the water 
powers of the St. Maurice River for paper-mills, &c. 

An ALLOY For Rouis.—An iron moe ee! which will pro- Spain: H.M. Consul at Seville reports the publi- 
duce cast chilled rolls or sand rolls having a very hard cation of a Royal Decree approving the plas for 
surface, with a strong ania Tien se is covered, says | the construction of a bridge ever the Guadiaro River, 
Cone Jn, Wes eS 1,166, a December 28, | in the district of La Linea, near Gibraltar. baghey a 
1915) granted to d and F. O. Daniels, of of the bridge will be approximately 300 metres, and the 


Wheeling, W. 
stated : Si icon, 0.25 to 1.50 per cent. ; 


except with 
he surface hardness does not 

with use, and the rolled material has a bright, smooth- 
finished surface. 








Warter-Powrer IN Norway.—The city of Christiania 
has purchased the falls in the Halsvasdrag for an 
ay of 38,0002. The ri vec the main falls | & 
rom Strandefjord down to idge, with a net 
head of 295 metres ; the Dj epdal Fall, betes Hbeetjnna 
and Halsfjord, with a hank of about 50 metres ; and, 
further, the Mélndal Hallinedal from wth to the | river, 

River, wi 


fe mageen” tho eapeanip aaeaio al aan eae 
me! aggrega is esti- 
mated at 70,000 horse-power onte stations and at 


46,000 kw. at the city result is based u 

@ calculated volume of water of 16 cub. m. ger essen in 
the main fall, 17.3cub. m. per second in the cooel Ps 
and 17.6 cub. m. per second in the Mélndal 
capuemsbeton hen & oie aieap oven 6 Guiaeasal omen ie 
miles, at a voltage of 100,000 volts ; sueh qnieh veltage 
has not as yet been used in Norway. Two experts, 
reckoning upon a larger volume of aan, 24 cub. m. per 
second, have put the capacity at 100,000 horse-power. 
The complete cost of ex itation has been a ns 
1,940,000/., which comes out at about 40J. 10s. 

watt at the 
utilised. 
main fall is turned to account will be 4/. 13s. The corpo- 
sation of premeut pope Se Kythalend cteticn 32. 18s. per 
kilowatt for the first 2000 kw., and 2/: 11s. per kilowatt 
per anntm for the rest 





estimated cost of its construction pe Aa 22,0002. Tenders 
for the execution of the works will be called for sbortly. 
The ume S Madrid er 3 by —-, will 
opened, at a.m., on ‘unici 
authorities of Mota del Meseote (Province of Valladoli ipal | Spec 
for the construction of a new school at that town, at ~ 
estimated cost of 81,531 poems & (about 3260/.). The 
period of thi " +h: March ist by he Manicipal 
4 irty rom 1 
authorities of San Folia de Guixols (Province of Gerona) 
= @ concession for public lighting of that 
es —> The Gaceta further notifies 
wry a ee « at noon on May 19, at the 
Direccién Renee de Obras Piuiblicas, Ministerio. de 


SSS 
Barri district. 


of an electric tramway 
with the be 





the construction of a section of aa 


from Carlos Barbosa to Bento Goncalves, a distance 
5080 metres, estimated to cost 17,500. Tenders were 
to be received by | nope oe work a 


also mre to the contractor the rolling-stock necessary 
for the carrying out of the contract. It is 
that this information may be of interest to Uni' 
manufacturers who might possibly be able to 
supply —_ and materials for railway construction, ko, 
Government. 


Uruguay : The Diario Oficial, Monte Video, 
—— of the Uraguayan ae of ond 
studies to be made in connection with 
the are ame ae Ag of the Mataojo district, in the 
Sa: will pty = in regarding the Il 
yago investigations agri 
tural possibilities of the zone. 


Bolivia : With reference to the Decree authorising the 
Bolivian Executive to call for tenders for the construction 
of a railway from Potosi to Sucre, H.M. Legation at La 
Paz reports that a Decree, dated January 5, has now 
been issued calling for tenders, up to June 30, for the 
construction and working of the proposed way. 
Article 8 of the Decree provides for the admission into 
Bolivia, free of customs duties, of the material, machi- 
nery, and tools required for the Projected railway. 

Gente: The Boletin Oficial, Bom ublishes 
a approving | a mre berio 
de Relaciones Ex to relative to oy eg 
tion cok ot 36 Aol in Pocaies (Misiones), at an etimatod 
cost o currency (about 

erblished we th fo Boletin, authorises the Co 

i .* Asilos y Hospitals for 

— tenders for the execution of the etn ms 

The Boletin contains a ving & 

prec dra drawn up by the Government of the 7 rovince of 

el Estero, relative to an irrigation canal from 

the Ries Beleds to the town of Afiatuya. I a: a 

further Decree au ing the Direccién de las Obras 

pg eee to carry out the necessary works for the supply 

of drinking water in certain quarters the town of 

Cérdoba, at an estimated cost of 52,783 pesos currency 
(about 4600/.). 





i —The value of the gold imported into the United 
iom in the first two months of this year was 
a are fod of 1! 15, Br es d- 
= ing an in the correspon: 
period of 1914. In these totals Rhodesia figured for 
75 7041., = and 413,658/. oo oro gge the vaal 
for 2,829. nil, and 5,226, Be end 200 1810 coenee and 
British oy for 799, 985/., 14,975/., 
tively. The fluctuations observable ' were, of course, “ys 4 
butable to the war. 


NavaL TRAINING FoR Civitians.—The Nav —— 
ment, says the New York Marine Journal, is 
start the training cruise for civilians on August b. 
Reserve bgperneny 1 will be detailed and apportioned 
among the coast districts according to the number of 
applicants accepted in each. The training course will 
ooeupy four weeks, sor three of which will be spent at sea. 
American citizens between the of 19 
and 45 are eligible, and each will have to deposit 30 dois. 
for subsistence and clothing. 
Tue PusBuic ~~ Yrar-Boox, 1916.—This ew 
book is edited by Mr. H. F. W. Dean, 
and Mr. W. A. Bulkeley Evans, M.A., and is "ublisied 
by the Year-Beok Press, 31, Museum-street, W. C., at the 
a 5s. net; the present ition is the twenty-seventh. 
+ opens with an account of the Headmasters’ 
ence, and gives full information on the various schools. 
Special chapters deal with entrance scholarships, with the 
tions for entrance into the Navy, the Army, the 
Civil Service, &c., and give information as to the possible 
future in a large number of other avocations. 


Corumr.—There has been rally this year in our 
cutlery exports, the quantity sent abroad in seoomeey 
ha been 2552 cwt., as compared with 1800 cwt. 
in February, 1915, and 3263 cwt. in February, 1914, 

while for — first months of this ce | wine 
pments age 5214 cwt., as compared 

owt. Pon —— pla in 1915 and 1914 (corres: eopoeding 
periods). British pond shipments to the Uni 
to February 29, this year, amounted to 383 cwt., as com- 
pared wi th 584 ows, and 1405 owt. in the first two months 
of 1915 Sand 1914 respectivel, 

Colonial der 





1916. \. 
Owt. Owt. Owt. 
South Africa . ma 458 365 571 
ustralia zy 1,148 1,112 
New Zealand va 365 200 171 
os a 459 493 791 
The value of the cutlery exported to Fe 29, this 
year, was 102,983/., as compared with 82,4967. and 124,528. 
respectively. Upon the whole, the results indicated may 
be as satisfac the 4 no doubt, is 
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culty with ignition oil supplied by an auxiliary 
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at full load, three-quarters load, and balf load was 0.47 Ib., 
































































USE OF TAR AND TAR-OILS IN DIESEL 


































fuel-pump, and speciall pared lubricating oil had|.44 Ib., and 0.42 Ib., with 0.008 Ib., 0.034 Ib., and 
ENGINES. also to be emploped. Fase oom horizontal and inclined | 0.05 Ib. of ignition oil at the respective loads. Without 
Art the February meeting of the Diesel ine- Users’ | retorts were not suitable for direct use in Diesel engines, | ignition oil a 400-horse-power engine consumed 0.43 Ib., 


tion, the subject Sn use of tar peepee 
fuels for Diesel engines, referred to on , Was 
Selther Glesemed, and Mr. W. Batho, ft ten. Sulzer 
Brothers, and Mr. L. W. Johnson, of Messrs. Banks, 
Warner and Co., Limited, were specially asked to attend 
the meeting in order to express their views. The import- 
ance of the subject at the present time is such that the 
following abstract of their remarks should be of consider- 
able interest. ; 
Mr. Batho, who spoke first, pointed out that in this 
country the price of mineral oils been such that there 
had 


ay, camanan tae boa dae to cama ta Me 
oil ; e-oven tars shou rea in this way. 
The specific gravities of coal tar, lignite tar, and gas-oil 
tar were given as 1.06 to 1.12, 0.95 to 1, and 1.03 to 1.07 
resnectively. Tars with a calorific value of less than 15,500 
B.Th. U. per lb. were of little use. and those with a very 
high ee —— 20 deg. , ee “i pane. wary 
were unsuitable for good combustion. ith regard 
fiash-point and water contents, the remarks made in con- 
a -— tar-oil ~ x? ae = oes Shag on dx 
shou borne in mind, in connection, certal 
little inducement to manufacturers to experi- | imconveniences attending the use of tar would be con- 
ment with tar and tar-oils. The conditions, howtees, siderably increased if the amount of water present in - 
were different on the Continent, and much more attention | *r were The ash content should not exoeed 0. 
had therefore given to the matter by Continental | per cent., and a thin layer of the tar poured on to glass 
engineers, i in Germany, where the total pro-|0r paper should show the smallest possible quantity of 
duction of tar, it had been stated, was sufficient for | black or crystallised deposits. 1 iets ts i 
5,000,000,000 horse-power. In Switzerland about 140| Mr. Johnson. who spoke next, sai * in any 
Diesel engines, ranging from 20 to 1000 horse-power, and | Some 850,000 horse - power was —— by Diesel 
giving 24,000 horse-power in the aggregate, had been | engines, and of this amount me —— orse-power 
Fastailed by the speaker's firm, and nearly all these | W88 produced from tar or ae ass ~K, os ponding 
engines were run on tsr-oil prior to the out! reak of war. | figures for this country were 80, ,horse-Power | 199 tons and 14,743 ty oH 
The tar-oil was all imported, and not only did the supply | respectively. The fact that the lowest import duty Indi only 538 tons. ish 7364 1 
immediately fail, but also the supply of mineral oil, with | petroleum oils in y was 36s. a ton had 8575 tone: a ied to $36 tons an 
the result tant prices increased enormously, and at one | greatly encou the use of the home product. In| 857 by 1 Sy tons ond $00 tame Gi tons, ao 
time fuel-oil was almost unobtainable Fortunately, there | Consequence of this taxation, tar-oil had proved cheaper | P&r East Afrion he _, Pments to Portu- 
— considerable uantity of vertical-retort tar avail-| 0 use than even Galician fuel, notwithstanding the facts | uese rica have ceased for the present. 
an and as ell Sulzer Brothers had carried out that the calorific value of tar-oil is 10 per cent. lower 
experiments with this fuel, and had designed a special | than that of gow, 6 ee ove S 
method of burning it, they were in a position to help their | 10 per cent. higher. In ‘ rea F ritain — ud i, aa 
clients by fitting a number of engines with this arrange- horse-power were used for p ~ ustrial purposes, at 
ment for burning tar. It ved to be of icular | 10,000,000 horse-power being developed in steam nes. 
service in the construction of the Hauenstein Tunnel on | Afruming 6 lb. of coal per indicated horse-power _ 
the Swiss Federal Rsilways, for which purpose two|*nd taking the ——e anaes se 2500 per orn enone 
Diesel engines, of 500 horse-power, had torun continuously | Would require ioe th yap coal, ee , a 
for two or three weeks at a time, driving compressors | ®t 15s. per ton, Wi e — ghee on Poe = 
with very variable loads. The conditions were thus | the corresponding pow hich ould anire 6,600,000 
extremely difficult to meet, but the contractor has re- | 9,500,000 horse-power, which w oe ihe 
ported that the working has been perfectly satisfactory, | tons of oil, od gees a ney: Do ae 
and the engines are still in excellent condition. horse-power hour. 16D Ol BY oF, per total 
Messrs. Sulzer also found it necessary to take steps | Would be 19,500,000/., so that a saving of some 30,000,0000. 
to maintain their own supply of fuel, and, for this would be effected annually by the use of oil. The 
purpose, they installed a ter-distillation plant of their | 28tional wealth would also ype oh subjecting = 
own design. The plant has proved quite satisfactory, | 00a! to a distillation pr ite value being increased by 
and has Tose able to supply not only their own re- | fully 75 per cent. in way. . 
uirements, but those of many of their clients as well.} It was necessary to consider, the speaker continued, 
though it would have been possible to utilise ordinary | 7hat was the total quantity of tar-oil available, its 
tar, it was deemed advisable to instal a distillation] market value, and how the latter would be affected if A 
plant, as the tar-oil thus , is a anges =< this fuel a == h rt —, 4 The aggregate production of Swedish sulphite spirit will 
i ordinary tar. uable | ever, cou considered _ Se 
— en gen roy Be toluol, ammoniacal liquor, | time. Wi to the second question, tar-oils had but it will, q ae alae 7 su -_ + maine 
and anthracene, obtained by distillation, would also be | so far been chiefly for creosoting timber, and — reserve. The cost of production amounts to about 1d. to 
lost by using ordinary tar directly in Diesel engines. A ¢ the en supplies reg pudy E to & van - 7d. per gallon of unmixed sulphite spirit and 12.25d. per 
retort, tar can usually be obtained in emall quantities | tar was exported to America, the amoune being approx | Salon for benzol spirit, On this basis, the manufacturing 
re can usu: o f 1 pri 4 , 
only, and with other ‘qualities of tar distillation is essen- | mately 200,000 tons, which would provide nearly 250,000 over, is considerably higher than the price for imported 
tial. About fifty engines, totalling 30,000 horse-power | brake horse-power, working 3600 hours per annum. A benzine, which from 1905 to 1914 has ranged between 
in unite ranging from 20 to 3500 horse-power, have been | further large peroentage was exported to Germany, and | 10d. to 12d. per gallon. A proteotive duty would there- 
is now 
tar-distilling plants had, however, recently been in- 
stalled in America, -Y — fact was of a. 
importance in view of our export e a 
country. The —_ a sta: 4, -m ae 
approached some fifty firms in this country in the matter 
of obtaining a of et ay: and, S this oe, —_ 
about a dozen been able to make any offers. Only 
t of Mesers. Sulzer’s engi especially those of | about half of the latter were able to supply products 
Pag 8X. type, cm ont tar-oil without any | suitable for use in Diesel engines, and the toval quantity 
auxiliary fuel-pump. uch depends, however, on the| from these sources would only amount to from 5000 to 
conditions under which the engine has to work, and, in | 8000 tons per annum; the prices quoted ranged from 
some cases, an auxiliary pump, with a pilot jet for ignition | 2/. 10s. to 7/. per ton. Further information had, how- 
purposes, has been fitted. The idea of injecting a small | ever, been received, from which it seemed that an addi- 
quantity of inflammable oil to assist the ignition of the | tional million gallons per annum could be supplied from 
heavier fuel-oil, the speaker said, was not new, and had, | other sources. : 
in fact, been mentioned by Dr. Diesel in his original} Continuing, Mr. Johnson stated that Continental en- 
patent. Messrs. Sulzer had found that it was gineers had given considerable attention to the question 
to atomise the igaition oil. and not inject it in what might | of using suitable tar-oils in existing Diesel engines witb- 
be described as the ‘‘solid” state. Unless this was done, | out making costly modifications in design. In 1909 
the initial combustion was impaired and the consumption | Messrs. Kérting Brothers, the M.A.N. Co., and Messre. 
of ignition oil considerably increased. Sulzer Brothers had succeeded in burning tar obtained 
The speaker then gave some particulars of tar-oils and| from the ification of English, Westphalian, and 
tars suitable for use in Diesel engines. Almost all the | Silesian —_ In most cases, however, pilot ignition had 
heavy tar-oils, he said, could be used, though in some of | been resorted to, and only quite recently had any measure 
them a certain amount of crystallisation occurred after | of success attended the efforts made to use this fuel 
a in eold weather, The crystals, however, could | without pilot ignition. The chief difficulties occurred 
usually be dissolved quite easily by heating the oil, and | at loads less than three-fourths of the full load, the tem. | of the 
this should be done, as they contained elements of high | perature in the cylinder at the time of opening the fuel epeatl J 
fuel value. The lower calorific value varied from 15,800 | valve then being insufficient to start complete the | West Karkarooc main channel, and thus enable the 
to 16,500 B.Th. U. per lb , and the flash-point from 70 deg. | combustion of the charge. The speaker knew of an| whole of the existing branch channels of North-West 
to 130 deg. Fah Po the point of view of safe ine of 150 horse-power which had been running for | Borung and West Karkarooc to be rapidly and economi 
. r.; trom eng) o! r } } 3 
against fire it was, however, undestrable to employ oils with | about three years with o ordinary gas works’ tar, cues pest cally watered by completely saving the great waste that 
fiash-points lower than 100 deg. Fabr. Tar-oils were all | ignition, and giving absolute satisfaction. Several oth bas hitherto ta through ust € Yarriambiac 
very fluid and the viscosity was seldom greater than 2 deg. | were running successfully on distilled tar without pilot | Creek asa carrier. The construction of this channel will 
Negier ; the specific ony should -” apemeee 1S — iomtion. poh many different ae tried for —_ ys rh = ley wy 2 The Wales — give * abun- 
14, dropped on white the oil should sp ing tar-oi two appeared to practicable—viz., ant su the Kewell, twer jepari 
without leaving any black resides, ¢ the presence of which modification ot the design of the fuel-valve and the use | and Ralebow districts, the last of which 4 _ situ 
tar tagvodionss.” ‘isos vesktecs cay begun ts veperies|cebum sn'tes tho iatner ‘ad teste tee ctootand Lowey with the erasuied eemaisoey rie ae 
I len) ese residues y vaporise | correct one, pcome 
at about 400 deg. Cent., and would lead to a considerable | practice. What appeared to be required, in the 
amount of deposit in the engine cylinders and neces- | opinion, was that a small quantity of tar-oil id enter 
sitate the frequent cleaning and grinding in of the exhaust- linder before the main charge, this small quantity 
valves. The amount of ash or water t should not thon being condi converted into the gaseous form, and 
exceed 1 per cent. in either case, and the sulphur content | serving to raise the temperature sufficiently to ensure the 
might be from 0.5 to 1 percent. With regard to tars, | easy and complete com ion of the main charge. In 
those produced from lignite or gas-oil were most suit-| conclusion, Mr. Johnson gave some data of oil consump- 
able, but the quantity available was so small that they | tion of engines at various loads using tar-oil with and 
were scarcely worth idering. With gas-tar the | without pilot ignition. With a 100-horse-power engine 
most im + point was the contents of asphalt and | using tar-oil of a calorific value of 15,300 B.Th.U. per 
pitch. Vertical-retort tar could be used without diffi- 


pound, the fuel consumption per brake-horse-power hour 


0.44 Ib., and 0.47 Ib. of tar-oil per brake-horse-power 
hour at full load, three-quarters load, and half load 
respectively, the fuel in this case having a calorific 
value of 16,300 B.Th U. per nd. 

In the discussion which followed, much stress was laid 
on the advantage which would accrue to British users of 
Diesel engines if, in the future, they were not entirely 
dependent on the use of im fuel oils. 
The im nce of the matter from a national standpoint, 
particularly in reference to the more economical utilisa- 
ae Se Saas ears of Ge country, was also 

erred to. 





METALLIC PERMANENT-Way.—In common with prac- 
tically every other branch of public enterprise, our 
exports of metallic permanent-way material have suffered 
— the dopsemsing ne 2 great war. aus 

ipments in a were on tons, as compare: 
with 5000 tons in February, 1015, and’ 4282 tone in 
February, 1914. The te shipments for the first 
two months of this year were pS dgy = ane og with 





Sutpuire Sprair as a Susstirure ror Benzins.— 
The manufacture of sulphite spirit commenced in Sweden 
in the year 1909, when one factory was started, two more 
being erected in 1911, The Industrial Committee of the 
Commercial Department has recently been investigating 
the matter, and in a report just handed in strongly advo- 
cates that the home manufacture of sulphite epirit 
should be encouraged, for which perpese & substantial 
tariff protection is recommended. three existing fac- 
tories have an annual production of some 550,000 gallons 
of 100 per cent. spirit. Further, there are in the country 
thirty-eight factories for the production of sulphite cellu- 
lose, which also can be arranged for the manufacture of 
spirit. Jointly, with the three existing factories, these 
are consid capable of producing 8,700,000 gallons of 
sulphite ee per annum, which quantity is calculated 
capable of replacing 3,500,000 gallons of benzine. The 
Swedish yo of benzine has, during the years 1907 to 
1914, risen from 1600 to 17,000 tons, but the consumption 

ill, it is thought, rise to 30,000 to 40,000 tons per year. 


installed by the firm in France, tar-oil being used as fuel in 
almoeteverycase. The French Government, however, have 
now taken over the production of tar in that country, so 
that tar-oil is tically unobtainable, »nd Diesel-engine 
users have had to fall back on gas-oil for fuel. This is a 
rather curious circumstance in view of the fact that, in 
England, the question of using tar-oil is being discussed 
on account of high price of mineral oils. 


fore be necessary, and the committee a duty of 
lid. gallon. As the motor is mainly fooked upon in 
the fight of a luxury, the higher price for benzine which 
the committee’s proposal will involve does not appear to 
have aroused any misgivings. 





Huce Innication Scueme in AvusTRALia.—Very sub- 
stantial progress is being made by the Water Commission 
with its scheme for the supply of the h Wimmera- 
Mallee area of some 8000 square miles, which takes its 
supply from Lake Lonsdale and the Wimmera River. 

tis known as the Donald main channel is now prac- 
o— completed as regards that portion which will 
supply the area known as Sea Lake, consisting of 2500 
square miles; and it is anticipated that in January it 
will be ible to water the numerous branch channels 
of the Lake system by this means. The connections 
thus made will make available the volume of water 
at present stored up in the new Avon regulator at Batyo 
Catyo Swamp, which is roughly estimated at 4000 acre- 
feet. The main eastern ana and East Karkarooc 
main channel have just been completed, and are now 


of the main western channel, which will be E full 
on early in January. It will link up the 


u 
upregulated flows of the Wimmera River. Supplies in 
will be conserved for use during the periods of 
low-river flow. The Lake Lonsdale storage will be sup- 
foment by storages on Black Swamp and Taylor's 
which will give an additional capacity of some 
47,000 acre-feet. 
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MOTOR ROAD VEHICLES. 


4531/15. 8. H. and the Warland Dual Rim 
Company, Birmin Road - Vehicle 
Wheels. [1 Fig.) March 23, 1915.—This invention relates to 
road-vehicle wheels fitted with twin pneumatic tyres—that is to 
say, ® pair of tyres which are mounted with the one alongside 
the other on the rim of the wheel. Ordinarily there is a small 
space between the two tyres, and it is found that on roads 
stones become lodged within this — and uce a destruc- 
tive effect upon the tyre surfaces. invention comprises the 
employment between the tyres, of a detachable rubber or other 
filling ring of smaller outside diameter than the tyres, which ring 
is shaped to fit closely between the tyre surfaces. The tyres (of 
which the outer covers only are shown) are indi by a. 
These are mounted on detachable metal rims b, which are carried 
by fixed and detachable flanges c and d respectively, and a remov- 
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able central flange ¢, all mounted on the usual felloe /. A rubber 
ring g, which is preferably reinforced by canvas or metal, is made 
of able internal diameter to fit over and rest upon the central 
Senge ¢ between the two detachable tyre rims c and d. The 
ou diameter of the ay Fay mye Ap ell ~ wed the tyres, 
90 that the periphery of the ring does not come into contact with 
the road. The sides of the ring are made to a concave section 
which nds to the contours of those parte of the tyre 
surfaces between which the ring lies when in service. Conse- 
Pye! the thickness of the ring is smaller at the middle than 
at the inner and outer peripheries. When the tyres are inflated 
they secure the ring between them and ent ~ 
he 











f 


prev 
of accidental detachment. Due to the tight fitting of t 
between the tyres it is impossible for stones to e 
between the tyres and there produce a destructive effect upon 
the tyre surface. (Sealed.) 


PRINTING AND ALLIED MACHINERY. 


4617/15. Linotype and Machinery, Ltd., London. 
pe! aytung, Ber aaa Typographical Com- 
rankter Haftung, in, many = 

f. MT —- ~ aa sep tes 

tion relates to ¢ com! Dg ines, 
as known under the trade-mark “ Linotype,” 
in which matrices, stored in magazines, are released from the 
latter in order of composition, and, after presentation to a casting- 
mould for the uw of caste therefrom, are returned to the 
it invention deals with only such machines 
th a plurality of magazines and a single assem- 
as is already k magazines are 
adjustable relatively to the assembler plate, or the assembler plate 
is ee relatively to the magazines, so that, at the 
will of the operator, can be assembled from any of the 
magazines, according to the font to be employed. In machinesof 
ust-named arrangement, as heretofore constructed, difficulty 
has been experienced through the track or path followed by the 
matrices on leaving the ines and entering the assembler- 
ing for different ines brought into use, 
resent invention is to provide new or im- 
or ee that ey apt the 


the assembler-plate 3 is secured in well-known manner. On the 
front end of the slide 10 is mounted an anti-friction roller 13, 

tly held in contact with an -cam 14 by a 
tension-spring 15, attached at its respectively opposite ends 
to the rod 9 and frame 12. The cam 4 is in connection 
with a spur-wheel 16 capable of rotating about a fixed 
stud 17, and meshing with a spur-pinion 18 fast on a shaft 19, by 
the rotation of which latter is effected the adjustment of the 
magazines 1, 2 into and out of operative relationship to the 
assembler-plate entrance 4. The shaft 19 is rotated by means of 
a crank-handle 20, and one rotation of the cam 14 suffices to move 
the magazines 1, 2 from one terminal ition to the other. The 
means for transmitting motion from the shaft 19 to the maga- 
zines is not shown in the drawings, as it constitutes no of 
the present invention. The cam 14 is so shaped that, during the 
movement of the magazines into and out of their respective 
operative positions, the switch 6 is turned about its pivot 7 in 
such manner that when the said operative position is arrived at, 
the matrix-guiding surface of the switch will have the same, or 
practically the same, angle of inclination as has the magazine 
then in such operative position, as shown in Figs. land 2. For 
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automatically adjusting the escapement reeds 21 to correspond 
with the altered condition established by the bringing into 
operative position of the tive eugene 1, 2, the comb- 
plate 22 in which these reeda are guided at their upper ends, is 
automatically moved in fore-and-aft direction whenever an opera- 
tive change of magazine is made. For attaining this result, the 
comb-plate 22 is secured to a lever or frame 23 capable of rocking 
about a stationary pivot 24, and having pivoted to it the upper 
end of a link 26, whose lower end is pivo' to the horizontal arm 
of a bell-crank lever 26. This lever is free to turn about a pivot 27 
fast to the machine frame 12, and has an anti-friction roller 28 

voted in or to its vertical arm, a tension spring 29 serving to 

lid the roller constantly in contact with the face-cam 30. The 
cam 30 is in with the edge cam 14, or, in other words, 
it and the edge cam are different operative surfaces of 
one and the same body. By the foregoing arrangement, the 
act of turning the shaft for effecting an operative change of 
magazine automatically effects simultaneously therewith the 
adjustment of the itch 6 and of the escapement reeds 21, 
so that when such operative change is completed, these devices 
will —, their proper positions relatively to the magazine 1 
or 2 and the escapements 31 with which they are respectively 
to co-operate. (Sealed.) 


STEAM-ENGINES, BOILERS, EVAPORATORS, So. 


/i4. The Vulcan Foundry, Limited, and W. 
Newton-le-Willows. Tube Joints. 

(2 Figs.) December 4, 1914.—This invention relates to tube 
joints connecting the ends of superheater or other tubes to a 
ier-box or plate by the aid of bridge-pieces centrally bolted 

to the header or plate, spherical surfaces being provided between 
the bridge and the bolt and tube ends to give flexibility and 
ensure tight joints. According to this invention, the bridge- 
piece is itself formed with a separate spherical surface for each 





tube connection, and for the central bolt, 
irregularities in the tube connections 








portion ¢ of the nut Eon the end of the bolt B. The tubes D (in 
a superheater co: ion usually the two ends of a single long 
superheater tube) are each provided with the collar d having a 
convex erical surface d! which meets the concave spherical 
surface c! at the inner side of the end of the bridge-piece C. 
To form a tight joint between the tubes D and the header A, 
the latter is provided with the recessed or rebated channels a® at 
the outer ends of the steam apertures a‘, and in these channels 
are placed the r or other comparatively soft metal rings F. 
An annular wedge d? is formed on the face of each of the collars d, 
and this wedge enters the face of a ring F, and presses it firmly 
against the walls of the channel and the tube. (Sealed.) 


22,871/14. The Warwick Machinery Company 
(1908), ited, London. (General Electric Company 
Schenectady, U.S.A.) Mixed-Pressure 
sors. (2 Figs.) November21, 1914.—This invention relates to re- 

mechanism for mixed-pressure turbine-driven air-com- 

pressors of the kind in which both the high and low-pressure valves 
of the turbine are operated in d with the pressure or 
delivery of the compressor, and are also subjected to a speed- 
governor to prevent abnormal speeds under emergency condi- 
tions. In a mixed - pressure turbine-driven air-compressor, 
according to this invention, the high and low-pressure valves 
are simultaneously controlled by a volume-governor associated 
with the com r, and a speed-governor and the low-pres- 
sure valve is ndently controlled by a device ri nsive to 
the pressure at an intermediate stage of the turbine. e turbo- 
compressor set comprises a steam-turbine 1 and a centrifugal 
air-coropressor 2, the rotating elements of both machines being 
ted on a shaft 3, to which is suitably geared a 
a device 4. The compressor has an intake 5 
and a de ne ye 6. The intake has an enlarged frusto- 
conical portion 7, in which is located a volume-governor consist- 
ing of a disc 8 floating on the inflowing column of air and shift- 
ing its position up and down in the intake in accordance with 
the varying volume of air passing through the intake. The 
movement of this disc is relied upon to govern the admission of 
steam to the turbine, and so vary its speed that a constant 
volume of air will be delivered by the compressor under varying 
conditions of service. The speed-governor 4 is also placed in 
control of the turbine to prevent abnormal speed wader emer- 
mcy conditions. The turbine is of the multi-stage type, the 
rawing indicating this by showing a high-pressure wheel 9 re- 
ceiving steam from a plurality of nozzles 10 controlled by a valve 
11, and a low- re wheel 12 receiving steam from a plurality 
of nozzles 13 controlled by a valve 14. The high-pressure steam 
is supplied through a pipe 15, while the low-pressure may be the 
exhaust from the wheel 9 entering the chamber 16, or it may be 
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supplied to the said chamber from some other source ory 
@ pipe 17. The valves 11 and 14 are preferably actuated by 
hydraulic motors, comprising cylinders 18 and 19, containing 
it 20, 21 ted to the valve-stems 22, 23. Fluid pressure 

is admitted to the cylinders by pilot-valves 24, 25, which are con- 
nected to levers 26, 27, one end of which is pivoted to an exten- 
sion of the valve-stems 22, 23. The other end of the lever 26 is 
connected by a link 28 with one end of a. floating Jever 29, while 
ing end of the lever 27 is connected by a link on 





on the floating lever is connected both to the speed-responsive 
device and to the volume-governor in such a manner that an in- 
crease either in the speed of the machine or in the volume of the 

will cause a ~~ of the Seating: 


is 
voted at its other end to the stem 40 on 
ins ctationary guide and piroved to the 
in a sta v 
a ea pele yom cine ve device 
and actuates it in 
or chamber of 





